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3Sesavali
daprogramebis ena C++ , rogorc C enis gafarToeba, 
SemuSavebuli iqna bern straustropis mier gasuli sauku-
nis 80-ian wlebSi.
C++-Si daprogramebis safuZvels Seadgens klasebi, 
romelTa bazaze iqmneba axali obieqtebi. C++ erTgvari 
"hibriduli" enaa, romelic daprogramebis saSualebas 
iZleva rogorc C-s, aseve obieqtur-orientirebad stilSi.
eleqtronul gamomTvlel manqanaze damokidebulebis 
mixedviT daprogramebis enebi SeiZleba daiyos sam Ziri-
Tad tipad:
1. manqanuri enebi;
2. asembleris enebi;
3. maRali donis daprogramebis enebi.
manqanuri enebi konkretuli tipis kompiuterze damoki-
debul algoriTmul enebs miekuTvneba. manqanur enaze 
Seqmnili programa warmoadgens cifruli saxiT Caweril 
manqanur brZanebaTa erTobliobas.
eleqtronul gamomTvlel manqanaze orientirebadi ene-
bi (asembleri, avtokodi) axloa manqanur enebTan, magram 
maTgan imiT gansxvavdeba, rom aq programebi warmodgeni-
lia ara cifrul kodSi, aramed simboluri saxiT.
daprogramebis procesis daCqarebis mizniT programis-
tebis mier SemuSavebul iqna maRali donis daprogramebis 
enebi, romlebic ar arian damokidebuli ama Tu im kompiu-
teris konkretul tipze.
maRali donis daprogramebis enebs miekuTvneba: C, C++, 
FORTRAN, PASCAL, COBOL da a.S.
4laboratoriuli samuSao #1
monacemTa tipebi, operaciebi da funqciebi
daprogramebis ena C++-Si
daprogramebis enebSi monacemebi is sidideebia, romle-
bic programaSi warmodgenilia cxadi saxiT anu konkre-
tuli mniSvnelobebiT. ganasxvaveben monacemTa sam Ziri-
Tad klass: ricxviT, teqstur da logikur monacemebs.
ricxviTi monacemebi sxvadasxva diapazonisa da sizus-
tis ricxvebia namdvil ricxvTa RerZidan. 
teqsturi monacemebi enis anbanis simboloTa nebismieri 
erTobliobaa, romelic moTavsebulia ormag apostrofeb-
Si (brWyalebSi).
logikuri monacemebi aris True (WeSmariti) da False
(mcdari) logikuri mniSvnelobebi. igi miiReba logikuri 
pirobebis Semowmebis Sedegad.
C++ daprogramebis enis umartives konstruqciebs 
cvladebi da konstantebi (mudmivebi) miekuTvneba.
Tavisi fizikuri arsiT cvladi mexsierebis area, ro-
melsac garkveuli saxeli (identifikatori) gaaCnia. cvla-
dis saxeli unda iwyebodes laTinuri anbanis asoTi; mas-
Si dasaSvebia asoebis, cifrebis da xazgasmis ("_") simbo-
loTa gamoyeneba. cvladis saxelSi dauSvebelia (Space) 
intervalis gamoyeneba. cvladebis saxelebad ar SeiZleba 
daprogramebis enis operatorebis da sakvanZo (koduri) 
sityvebis gamoyeneba.
mexsiereba, romelsac cvladi mimarTavs, sxvadasxva ti-
pis monacemebs SeiZleba Seicavdes.
C++-Si arsebobs cvladebis Semdegi ZiriTadi tipebi:
51. mTeli tipis cvladebi. isini warmoadgenen mTel 
ricxvebs wiladi nawilis garSe da arseboben sa-
xiT: int da long.
 int tipis cvladSi inaxeba mTeli ricxvebi, romelTa 
dasaSvebi mniSvnelobebi moTavsebulia diapazonSi: 
-32768-dan +32767-mde.
 long (grZeli) tipis cvladSi inaxeba mTeli ricxve-
bi, romelTa dasaSvebi mniSvnelobebi moTavsebulia 
diapazonSi: -2147483648-dan +2147483647-mde.
2. cvladebi mcocavi wertiliT. isini arseboben sa-
xiT: float da double.
 float tipis cvladSi inaxeba dadebiTi da uaryofiTi 
wiladi ricxvebi, romelTa dasaSvebi absoluturi 
mniSvnelobebi moTavsebulia diapazonSi: 3,4X10-38-
dan 3,4X1038-mde.
 double (ormagi) tipis cvladSi inaxeba dadebiTi da 
uaryofiTi wiladi ricxvebi, romelTa dasaSvebi ab-
soluturi mniSvnelobebi moTavsebulia diapazonSi: 
1,7X10-308-dan 1,7X10308-mde.
3. simboloebi, igive char tipis simboluri cvladebi, 
       sadac inaxeba ama Tu im anbanur-cifruli simbo-
los Sesabamisi mTeli ricxvi. char tipis cvladebi 
SeiZleba gamoyenebul iqnas mTeli tipis cvlade-
bis saxiT.
garda cvladebis zemoT aRniSnuli tipebisa, arsebobs 
ricxviTi cvladebis kidev erTi damatebiTi tipi: unsigned-
uniSno (mxolod dadebiTi) ricxvebi, romlis meSveobiT 
ormagdeba ricxviTi cvladebis dasaSvebi dadebiT ric-
xvTa diapazoni. mag: unsigned int tipis cvladebis dasaSve-
bi ricxviTi diapazonia: 0-dan 65535-mde.
6kompiuteris mexsierebis ekonomiis mizniT gamoiyeneba 
cvladebis meore damatebiTi tipi short (mokle), romelic 
axorcielebs kombinaciebs cvladebis zemoT ganxilul 
monacemTa tipebTan. SesaZlebelia unsigned da short tipebis 
erToblivi gamoyenebac.
nebismieri cvladi programaSi gamoyenebamde unda gac-
xaddes (aRiweros), radgan am procesSi adgili aqvs kom-
piuteris mexsierebaSi winaswar ujraTa garkveuli ubnis 
gamoyofas mocemuli tipis cvladebis mniSvnelobaTa Se-
naxvis mizniT. cvladebis gacxadeba xdeba Semdegi wesis 
gaTvaliswinebiT: 
pirvel rigSi eTiTeba cvladis tipi, Semdeg misi iden-
tifikatori. rodesac gacxadebis procesSi cvlads eniWe-
ba konkretuli mniSvneloba, aRniSnul process cvladis 
inicialeba ewodeba. Tumca SesaZlebelia cvlads konkre-
tuli mniSvneloba mogvianebiTac mieniWos.
Tu programaSi ramdenime erTidaimave tipis cvladia, 
isini SeiZleba aRiweros erT striqonze erTimeorisgan 
mZimis gamoyofiT. mag:   int a=5, b, c=10;
aRniSnul SemTxvevaSi warmoebs a da c cvladebis ini-
cialeba da b cvladis aRwera.
konstanta (mudmiva) ewodeba sidides, romlis mniSvne-
lobis Secvla programis Sesrulebis procesSi dauSvebe-
lia. 
konstantebi programaSi gamoyenebamde unda gacxaddes, 
risTvisac gamoiyeneba sakvanZo (koduri) sityva const, 
romelsac mosdevs konstantas tipi, misi identifikatori 
da konkretuli mniSvneloba.  radgan konstanta mudmivi 
sididea, amitom gacxadebis procesSive unda moxdes misi 
inicialeba.
7konstantebis aRweris nimuSebi:
a) const  float  pi=3.1416;       b) const  int  A=5.
pirvel SemTxvevaSi xdeba float tipis pi identifikato-
ris mqone konstantas inicialeba, ris Sedegadac mas eni-
Weba 3.1416-is toli mniSvneloba; xolo meore SemTxvevaSi 
int (mTeli) tipis A identifikatoris mqone konstanta 
iRebs xuTis tol mniSvnelobas.
daprogramebis ena C++-Si gamoiyeneba Semdegi ariTmeti-
kuli operaciebi:
Sekreba "+", gamokleba "-", gamravleba "*", gayofa "/" da 
mTelricxvuli gayofiT miRebuli naSTis povna "%".
C++-Si mTelricxvuli gayofis Sedegi mTeli ricxvia, 
anu Tu gayofis operaciis orive operandi (gasayofi da 
gamyofi)  mTeli tipis monacemebia, rezultatic mTeli 
tipisaa, wiladi nawili ubralod ikargeba (avtomaturad 
ixsneba) da rCeba mxolod mTeli nawili.
"%" operacia  gamoiyeneba mxolod mTelricxva operan-
debis SemTxvevaSi. ariTmetikuli operaciebi C++-Si 
sruldeba imave TanmimdevrobiT, rogorc maTematikaSi 
(operaciaTa prioritetebis gaTvaliswinebiT). arsebul ka-
nonzomierebas arRvevs mxolod frCxilebi (iseve, rogorc 
es xdeba maTematikaSi).
C++-Si arsebuli Sedarebis operaciaTa nimuSebi war-
modgenilia pirvel cxrilSi.
logikuri operaciebi gamoiyeneba gamosaxulebaSi ori 
an meti pirobis gaerTianebis mizniT.
C++-Si arsebobs Semdegi logikuri  operaciebi:
1. "&&" - logikuri "da" anu koniunqcia, romelic 
moiTxovs Tavisi yvela operandis WeSmaritobas.
82. " || " – logikuri "an" anu diziunqcia, romelic 
moiTxovs Tavisi operandebidan erT-erTis 
WeSmaritobas.
3. " ! " - logikuri "ara" (uaryofa), romelic 
cvlis Tavisi operandis mniSvnelobas sawinaaRm-
dego mniSvnelobiT.
                      cxrili 1
operaciis saxe 
maTematikaSi
operaciis saxe
C++-Si
a=b a= =b
a≠b a!=b
a>b a>b
a≥b a>=b
a<b a<b
ab a<=b
C++-Si miniWebis operacia saSualebas iZleva ariTmeti-
kuli operaciebi Caiweros kompaqturad. es operaciebi 
warmodgenilia me-2 cxrilSi. (sadac a cvladis mniSvne-
loba xuTis tolia. a=5).
                         cxrili 2
operacias, romlis drosac cvladis mniSvneloba izr-
deba erTiT da miRebuli Sedegi amave cvladSi inaxeba, 
inkrementis operacia ewodeba. mag: x++ an ++x. 
operacia nimuSi ganmarteba Sedegi
+= a+=7 a=a+7 12
-= a-=2 a=a-2 3
*= a*=3 a=a*3 15
/= a/=2 a=a/2 2
%= a%=3 a=a%3 2
9operacias, romlis drosac cvladis mniSvneloba mcir-
deba erTiT da miRebuli Sedegi amave cvladSi inaxeba, 
dekrementis operacia ewodeba. mag: x-- an –x.
algoriTmul ena C++-Si arsebobs erTaderTi terneru-
li (?:) - pirobiTi operacia, romelic sami operandisagan 
Sedgeba. misi Caweris zogadi saxe Semdegia:
pirobiTi gamosaxuleba? moqmedeba-1 : moqmedeba-2
tipiuri maTematikuri gamoTvlebis gansaxorcieleb-
lad C++-Si gamoiyeneba maTematikuri funqciebis biblio-
Teka <math>, sadac Tavmoyrilia maTematikur funqciaTa 
umravlesoba. argumentebis saxiT funqciebs gaaCniaT 
double tipis mniSvnelobebi da amave tipis Sedegebsac iZ-
levian, Tumca SesaZlebelia rogorc argumentebis, ise 
saboloo Sedegebis saxiT gamoyenebul iqnas float tipis 
mniSvnelobebi.
es maTematikuri funqciebi warmodgenilia me-3 cxril-
Si.
cxrili 3
funqciis 
Canaweri 
C++-Si
ganmarteba
sin(x) sinx ( x argumenti moicema radianebSi)
cos(x) cosx ( x argumenti moicema radianebSi)
tan(x) tgx ( x argumenti moicema radianebSi)
asin(x) arcsinx ( x argumenti moicema radianebSi)
acos(x) arccosx ( x argumenti moicema radianebSi)
atan(x) arctgx ( x argumenti moicema radianebSi)
sqrt(x) x kvadratuli fesvi x-dan
pow(x,y) xy  x  ayvanili  y xarisxSi
exp(x) ex eqsponencialuri funqcia
10
fabs(x) x x-is moduli (absoluturi mniSvneloba)
log(x) lnx naturaluri logariTmi (e-s fuZiT)
log10(x) lgx aTobiTi logariTmi(10-s fuZiT)
ceil(x) x-is damrgvaleba metobiT momdevno mTel 
ricxvamde (aranakleb x-isa)
floor(x) x-is damrgvaleba naklebobiT momdevno mTel 
ricxvamde (araumetes x-isa)
fmod(x,y) x-is y-ze gayofis Sedegad miRebuli naSTi 
(aTwiladi ricxvi)
magaliTi 1. SevadginoT programa, romelic gamoTvlis 
C cvladis mniSvnelobas, Tu:
            ;
2
byc     ;
)1cos(4
12/sin5


A
xxex
y sadac A=1,5  x=2.
amoxsna:
// c cvladis mniSvnelobis gamoTvla
#include <iostream>
#include <math>
main( )
{
  double A=1.5, x=2, c, b, y;
cout<<”b=”;
cin>>b;
y=(5*sin(x/2)+x*exp(x-1))/(4+cos(A+1));
c=b*pow(y,2);
cout<<”y=”<<y<<endl;
cout<<”c=”<<c<<endl;
return 0;
}
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davaleba 
SeadgineT qvemoT warmodgenili magaliTebisa da amo-
canebis gadawyvetis programebi:
1. ;1
2  yz   ;2)sin(
1,0
3
2
Ae
x
bx
y cx

 Tu A=4,5 b=0,25  
x=4,5.
2. );5,5ln(  yz ;
)1)(sin(2
)(2
A
cx
ebx
y
cx



Tu A=7,5 b=3,64 c=0,6 
x=0,5.  
3. ;
12
Ax
z
y

    ;
3
121
22
2
22 Ax
A
Ax
y



 Tu A=0,3 x=0,7.
4. ;13  yz     ;
cos1
sin1
)1,1(
2
2
x
x
eAy x 
 Tu A=5 x=3.
5. ;2 Axyz  ;
)2ln(
cos
3
2 


 

 Ax
x
Ax
y Tu A=0,5 x=1,2.
6. ;sin yAyz    ;sin
2
1
x
e
e
y
x
x

    Tu A=10 x=1,5.
7. ;22 yxz    ;
1
)ln(


xe
xBA
y Tu A=2,8 x=1,5 
B=-1.
8. SeadgineT programa, romelic gamoTvlis kvadratis 
perimetrsa da farTobs, Tu misi gverdis sigrZea: a=2,5 
sm.
9. SeadgineT programa, romelic gamoTvlis ABC
marTkuTxa samkuTxedSi A kuTxis gradusul zomas, Tu 
C=35.
10. SeadgineT programa, romelic heronis formulis 
gamoyenebiT gamoTvlis ABC samkuTxedis farTobs, Tu 
misi gverdebis sigrZeebia: a=2sm, b=3sm, c=4sm.
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        (qula)                           (xelmowera)
programuli kodi da miRebuli Sedegebi:
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laboratoriuli samuSao #2
ganStoebadi algoriTmebis daprogrameba
C++-Si ganStoebadi algoriTmebis daprogramebis miz-
niT Semdegi pirobiTi da upirobo gadasvlis operatore-
bi gamoiyeneba: if, if/else, switch, goto.
if  operatoris Caweris sintaqsi Semdegia:
if (piroba)
{
brZanebebi;
}
sakvanZo sityva if  niSnavs "Tu"-s. pirobis qveS igulis-
xmeba nebismieri Sedarebis Tu logikuri operacia. aR-
niSnul operatorSi pirobis Semdeg dauSvebelia wertil-
mZimis dasma, radgan es sintaqsur Secdomad iTvleba. ope-
ratoris tanSi arsebuli brZanebebi, romlebic moTavsebu-
lia Ria da daxurul figurul frCxilebs "{}" Soris, 
sruldeba mxolod im SemTxvevaSi, Tu piroba WeSmaritia. 
winaaRmdeg SemTxvevaSi (Tu piroba mcdaria), if operato-
ris tanSi arsebuli brZanebebi ar Sesruldeba da marTva 
gadaecema if operatoris (daxuruli figuruli frCxilis 
Semdgom) momdevno operators programaSi. Tu if operato-
ris tani Seicavs mxolod erT brZanebas, figuruli 
frCxilebis gamoyeneba savaldebulo ar aris.
magaliTi 2.1. SevadginoT programa, romelic gansaz-
Rvravs warmoadgens Tu ara nebismieri mTeli tipis x 
cvladi uaryofiT ricxvs. 
amoxsna:  
#include <iostream>
main( ){
int x;
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cout<<”x=”;
cin>>x;
if(x<0)
cout<<” x is a negative number.”<<endl;
cout<<”The problem is over.”<<endl;
return 0;
}
if/else  operatoris Caweris sintaqsi Semdegia:
if (piroba)
{
brZanebebi-1;
}
else
{
brZanebebi-2;
}
if/else operatoris moqmedebis principi mdgomareobs 
SemdegSi:
mowmdeba piroba, romelic mosdevs if operators da Tu 
is WeSmaritia, sruldeba "brZanebebi-1" da ar sruldeba 
"brZanebebi-2". Tu piroba mcdaria, sruldeba "brZanebebi-2" 
da ar sruldeba "brZanebebi-1". nebismier SemTxvevaSi mar-
Tva gadaecema aRniSnuli blokis momdevno operators 
programaSi.
Tu "brZanebebi-1" da "brZanebebi-2" Sedgeba TiTo brZane-
bisgan, figuruli frCxilebis gamoyeneba savaldebulo 
ar aris. aqac, iseve rogorc wina SemTxvevaSi, pirobis 
Semdeg wertil-mZimis dasma dauSvebelia da iTvleba sin-
taqsur Secdomad, rasac mivyavarT dasmuli amocanis ara-
swor Sedegamde. 
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magaliTi 2.2. SevadginoT ax=b wrfivi gantolebis 
amoxsnis programa a da b koeficientebis nebismieri mniSv-
nelobebis dros.
amoxsna:  
//wrfivi gantolebis amoxsna
#include <iostream>
main( )
{
float a, b, x;
cout<<”a=”;
cin>>a;
cout<<”b=”;
cin>>b;
if(a!=0)
{
x=b/a;
cout<<”x=”<<x<<endl;
}
else
{
if(b==0)
cout<<”Any solution”<<endl;
else
cout<<”No solution”<<endl;
}
return 0;
}
switch operatoris Caweris sintaqsi Semdegia:
switch (gamosaxuleba)
{
gasaRebTa sia;
}
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gamosaxulebis qveS aq igulisxmeba nebismieri gamosa-
xuleba, romlis Sedegs warmoadgens mTeli tipis (int, long 
an char) mniSvneloba.
gasaRebTa sia Sedgeba gasaRebTa nebismieri raodeno-
bisgan, sadac yovel maTgans gaaCnia Caweris Semdegi for-
ma:
case mTeli tipis mniSvneloba:
brZanebebi;
break;
yovel gasaRebs gaaCnia gansazRvruli mudmivi mniSvne-
loba da brZanebaTa CamonaTvali, romelic sruldeba 
break (Sewyveta) operatoriT.
break operatoris gamotovebis SemTxvevaSi brZanebebi 
sruldeba momdevno break operatoramde programaSi.
switch operators gaaCnia mTeli rigi Wdeebisa (case) da
arasavaldebulo default Wde.
Wde Sedgeba koduri sityvisagan case, romelsac mosdevs 
mTeli tipis mniSvneloba da orwertili.
switch operatoris muSaobis principi mdgomareobs Sem-
degSi:
1. gamoiTvleba gamosaxuleba da misi mniSvneloba 
(mTeli tipis) Tanmimdevrulad Sedardeba gasa-
RebTa mniSvnelobebs (romlebic miTiTebulia 
case Wdeebis Semdeg).
2. Tu gamosaxulebis Sedegi daemTxveva romelime 
gasaRebis mniSvnelobas, Sesruldeba is brZane-
bebi, romlebic aRniSnul Wdes mosdevs break
operatoramde. koduri sityva default gamoiyeneba 
im SemTxvevaSi, rodesac gamosaxulebis mniSvne-
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loba ar emTxveva gasaRebTa arcerT mniSvnelo-
bas.
default Wdis gamoyeneba blokSi savaldebulo ar aris, 
Tumca misi moTavseba switch mmarTvel struqturaSi  da-
programebis karg stilad iTvleba. default Wde SeiZleba Ca-
iweros aRniSnuli blokis nebismier adgilas, magram sa-
survelia, Tu is moTavsdeba blokis bolos.
magaliTi 2.3. mocemulia moneta, romelsac vagdebT 50-
jer. saWiroa SevadginoT programa, romelic gamoTvlis 
monetis TiToeuli mxaris mosvlis xdomilobas.
amoxsna:
#include <iostream>
#include <iomanip>
#include <stdlib>
main( )
{
srand(time(0));
int face;
int x1=0, x2=0;
for(int i=1; i<=50; i++)
{
face=1+rand( )%2;
switch(face)
{
case 1:
++x1;
break;
case 2:
++x2;
break;
}}
cout<<"Face"<<setw(10)<<"count"<<endl;
cout<<" x1="<<setw(10)<<x1<<endl;
cout<<" x2="<<setw(10)<<x2<<endl;
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return 0;
}
goto operatoris Caweris sintaqss aqvs Semdegi saxe:
goto Wde:
aRniSnuli operatoris Sesrulebis Sedegad marTva ga-
daecema programaSi im pirvel operators, romlis Wdec 
miTiTebulia goto operatorSi. Wde am SemTxvevaSi warmo-
adgens identifikators, romelic bolovdeba orwerti-
liT (:).
magaliTi 2.4. goto operatoris gamoyenebiT SevadginoT 
programa, romelic beWdavs erTidan aTamde mniSvnelo-
bebs. 
amoxsna:
// goto operatoris gamoyenebis martivi programa
#include <iostream>
main( )
{
int count=1;
start:                      //Wde
if(count>10)
goto end;
cout<<count<<"  ";
++count;
goto start;
end:                       //Wde
cout<<endl;
return 0;
}
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davaleba 
SeadgineT qvemoT warmodgenili magaliTebisa da amo-
canebis gadawyvetis programebi:
     
      1.      );6,2cos(sin1 zzex z   sadac  z=2,17.
                                            
                                             ,4arctgx   Tu x≤-1;
                         
                                 y=       x+4,           Tu x>1;
                                         
                                          1.
      2.    ;sin xeA    ;
2
)1cos(
3




  Atgaz   Tu  x=12,56.
                                               ,1 2x          Tu  z>0;
                               
                                 y=        ,ln)1( 2xx Tu  z<0;
                                           
                                            ),1cos( x Tu  z=0.
3. B=A2-c3cos(5x);  Tu A=1,2 c=1,81 x=12.
                                     100,         Tu  B<1;
                     
                        y=        Bx3+c,    Tu 1B<2;
                                     x+B,          Tu  B≥2.
4.       ;
1)2sin(
xAe
x
y

    Tu x=2, A=2,8, B=-4,2 c=8
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                               Ax3-2,     Tu y<1;
               
                     z=      Ax2+Bx+c,     Tu y=1;
                                c.
5.  SeadgineT programa, romelic gansazRvravs klavia-
turidan  akrefili nebismieri x ricxvis niSans.
6.  SeadgineT programa, romelic gamoTvlis y=sinx/x
        gamosaxulebis mniSvnelobas nebismieri x cvladi-
    saTvis. (gaiTvaliswineT piroba, rom nulze gayofa 
dauSvebelia.)
7. SeadgineT programa, romelic n cvladis mniSvne-
lobis gaTvaliswinebiT gamoTvlis:
 cilindris moculobas, Tu n=1;
 konusis moculobas, Tu n≠1. 
   sawyisi monacemebia: r=5sm, h=12sm.
8. gansazRvreT ra siCqariT gairbens morbenali dis-
     tancias, Tu sawyisi pirobebia: moZraobis dro –
     3wT da 25wm, xolo distanciis sigrZe 1000 metria.
9. SeadgineT programa, romelic nebismier sam a, b da 
c ricxvebs Soris moZebnis maqsimaluri (minimalu-
ri) mniSvnelobis mqone ricxvs. 
10. SeadgineT programa, romelic kamaTlis 25-jer 
gagorebis SemTxvevaSi gansazRvravs TviToeuli 
mxaris mosvlis xdomilobas.
21
        (qula)                           (xelmowera)
programuli kodi da miRebuli Sedegebi:
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laboratoriuli samuSao #3
ciklis operatorebi
cikluri procesebis organizebis mizniT C++ daprog-
ramebis enaSi gamoiyeneba operatorebi: while, do/while, for.
while ciklis Caweris sintaqsi Semdegia:
while (pirobiTi gamosaxuleba)
{
operatorebi;
}
while ciklSi pirobiTi gamosaxuleba warmoadgens ne-
bismier Sedarebis an logikur gamosaxulebas, romelic 
amave dros ciklis pirobac aris.
aRniSnul cikls gaaCnia tani, romelic moTavsebulia 
Ria da daxurul figurul frCxilebs Soris da moicavs 
erT an ramdenime operators, romlebic sruldeba manam, 
sanam ciklis piroba WeSmaritia.
Tu ciklis tani Sedgeba erTi operatorisgan, savalde-
bulo ar aris misi figurul frCxilebSi moTavseba. 
while ciklSi pirobis Semdeg dauSvebelia wertil-mZi-
mis dasma (iTvleba sintaqsur Secdomad).
aRniSnuli ciklis muSaobis principi SemdegSi mdgoma-
reobs:
 mowmdeba ciklis piroba (pirobiTi gamosaxule-
ba) da Tu is WeSmaritia, sruldeba ciklis tan-
Si arsebuli operatorebi manamde, sanam aRniS-
nuli piroba ar gaxdeba mcdari.
 Tu ciklis piroba Tavidanve mcdaria, ciklis 
tanSi arsebuli operatorebi ar Sesruldeba da 
marTva gadaecema mocemuli blokis (daxuruli 
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figuruli frCxilis Semdeg) momdevno opera-
tors programaSi.
cxadia, while ciklSi Tu piroba ar gaxdeba mcdari al-
goriTmis garkveuli bijebis Semdeg, cikli arasdros da-
sruldeba da programa Caicikleba. aRniSnul SemTxvevaSi 
cikli warmoadgens usasrulo ciklis tipiur magaliTs.
magaliTi 3.1. SevadginoT programa, romelic gansaz-
Rvravs ori mTeli arauaryofiTi m da n ricxvebis udi-
des saerTo gamyofs evklides algoriTmis safuZvelze.
amoxsna: 
// evklides algoriTmi
#include <iostream>
main( )
{
int m, n;
cout<<”m=”;
cin>>m;
cout<<”n=”;
cin>>n;
while(m!=n)
{
if(m>n)
m=m-n;
else
n=n-m;
}
cout<<”m=”<<m<<endl;   // SesaZlebelia aq n cvladis  
                         // dabeWdvac, radgan m=n.
return 0;
}
do/while ciklis Caweris sintaqss aqvs Semdegi saxe:
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do
{
operatorebi;
} 
while(pirobiTi gamosaxuleba);
koduri sityva "do" miuTiTebs ciklis dasawyisze, xolo 
while (manamde sanam), romelsac axlavs frCxilebSi moTav-
sebuli pirobiTi gamosaxuleba – ciklis dasasrulze. 
figurul frCxilebSi moTavsebuli operatorebi warmoad-
gens ciklis tanis operatorebs. Tu ciklis tani Sedgeba 
erTi operatorisgan, savaldebulo ar aris misi figu-
rul frCxilebSi moTavseba. 
pirobiTi gamosaxulebis qveS igulisxmeba nebismieri 
Sedarebis Tu logikuri operacia, romelic aucilebelia 
dasruldes wertil-mZimiT da Semowmdes ciklis bolos.
do/while ciklis muSaobis principi SemdegSi mdgomare-
obs:
 Tavdapirvelad ciklis tani sruldeba erTxel 
da Semdeg mowmdeba ciklis gagrZelebis piroba. 
Tu piroba WeSmaritia, ciklis operatorebi 
sruldeba manam, sanam aRniSnuli piroba mcdari 
ar gaxdeba.
 Tu ciklis gagrZelebis piroba Tavidanve mcda-
ria, ciklis operatorebi erTxel mainc srul-
deba da Semdeg marTva gadaecema aRniSnuli 
blokis momdevno operators programaSi.
magaliTi 3.2. SevadginoT programa, romelic gamo-
Tvlis mocemuli mwkrivis pirveli oci wevris jams:
....
32
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n
xxx
xs
n

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amoxsna:
// mwkrivis pirveli oci wevris jamis gamoTvla
#include <iostream>
main( )
{
float x, p=1, s=1, n=20, i=1;
cout<<"x=";
cin>>x;
do
{
p*=x;
s+=p/i;
i++;
}
while(i<n);
cout<<"result="<<s<<endl;
return 0;
}
for ciklis Caweris sintaqss Semdegi saxe aqvs:
for( gamosaxuleba-1; gamosaxuleba-2; gamosaxuleba-3)
{
  operatorebi;
}
"gamosaxuleba-1" warmoadgens cvlads, romelsac eniWe-
ba sawyisi mniSvneloba. aRniSnuli cvladi gvevlineba 
mTvlelis rolSi, romelic marTavs cikls. cxadia, 
mTvleli unda iyos mTeli tipis monacemi. 
"gamosaxuleba-1" sruldeba mxolod erTxel ciklis 
dasawyisSi. "gamosaxuleba-2" warmoadgens ciklis gagrZe-
lebis pirobas, imdenad ramdenadac, sanam piroba WeSmari-
tia, sruldeba ciklis tanis operatorebi. 
"gamosaxuleba-2" mowmdeba yoveli iteraciis win.
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"gamosaxuleba-3" warmoadgens ciklis mmarTveli 
cvladis (mTvlelis) cvlilebis operacias. igi sruldeba 
yoveli iteraciis bolos.
operatorebi, romlebic moTavsebulia Ria da daxurul 
figurul frCxilebs Soris, Seadgenen ciklis tans.
Tu ciklis tani Seicavs erT operators, misi figu-
rul frCxilebSi moTavseba savaldebulo ar aris.
for struqturis samive Semadgeneli nawili: mTvlelis 
sawyisi mniSvneloba, ciklis gagrZelebis piroba da 
mTvlelis mniSvnelobis cvlileba erTmaneTisgan gamoi-
yofa wertil-mZimiT (;).
for ciklis muSaobis principi SemdegSi mdgomareobs:
 mowmdeba ciklis gagrZelebis piroba da Tu is 
WeSmaritia, ciklis tanis operatorebi srulde-
ba manamde, sanam aRniSnuli piroba mcdari ar 
gaxdeba.
 Tu ciklis gagrZelebis piroba Tavidanve mcda-
ria, marTva gadaecema aRniSnuli blokis momdev-
no operators programaSi ise, rom ciklis 
tanSi arsebuli brZanebebi ar Sesruldeba.
magaliTi 3.3. SevadginoT programa, romelic gamoT-
vlis arauaryofiTi N ricxvis faqtorialis mniSvnelobas.
amoxsna:
// arauaryofiTi N ricxvis faqtorialis gamoTvla
#include <iostream>
main( )
{
unsigned long factorial=1;
int number;
cout<<”number=”;
cin>>number;
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for(int counter=number; counter>=1; counter--)
factorial*=counter;
cout<<number<<”!=”<<factorial<<endl;
return 0;
}
davaleba
1. while ciklis gamoyenebiT SeadgineT programa, ro-
melic gamoTvlis y=x2-2x+5 funqciis mniSvnelobaTa 
cxrils, Tu x argumenti [1;2] intervalSi icvleba 
h=0,01 bijiT.
2. for ciklis gamoyenebiT SeadgineT pirveli 15 natu-
raluri ricxvis namravlisa da jamis gamoTvlis 
programa.
3. do/while ciklis gamoyenebiT SeadgineT 
xyyxz 232 cos75  funqciis gamoTvlis programa, Tu 
x icvleba 1-dan 11-mde h1=0,02 bijiT, xolo y icvleba 
5-dan h2=0,01 bijiT.
4. mocemulia y=3x4-5x3-x2-6x-3 funqcia, romelic gamo-
iTvleba [-2;5,8] monakveTze h=0,02 bijiT. SeadgineT 
programa, romelic gansazRvravs am funqciis dadebi-
Ti mniSvnelobebis saSualo ariTmetikuls.
5. SeadgineT Semdegi mwkrivis elementebis jamis gamo-
Tvlis programa: 
100
1
...
3
1
2
1
1 s . 
6. SeadgineT 
x
x
y
cos funqciis mniSvnelobaTa cxrilis 
gamoTvlis programa, Tu x argumenti [-10;25] interval-
Si icvleba h=0,1 bijiT.
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7. mocemulia xe
x
x
y x sin
12




 
 funqcia, romelic 
gamoiTvleba [-2,3;3] monakveTze h=0,005 bijiT. Seadgi-
neT programa, romelic gamoTvlis y funqciis arauar-
yofiTi mniSvnelobebis namravls.
8. SeadgineT programa, romelic monetis 20-jer agdebis 
SemTxvevaSi gamoTvlis TviToeuli mxaris mosvlis 
xdomilobas da Sedegebs warmoadgens cxrilis saxiT, 
romelic oTx striqonsa da xuT svets Seicavs.
9. SeadgineT programa, romelic gamoTvlis aTi mos-
wavlisgan Semdgar klasSi moswavleTa moswrebis sa-
Sualo Sedegs 100-quliani sistemiT. (Sefaseba 
warmoebs 1-dan 100-mde qulaTa diapazonSi mTeli tipis 
ricxviTi monacemebis gamoyenebiT).
10. SeadgineT programa, romelic dabeWdavs mniSvnelo-
baTa Semdeg cxrils:
# 10# 100# 1000#
1 10 100 1000
2 20 200 2000
3 30 300 3000
4 40 400 4000
5 50 500 5000
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        (qula)                           (xelmowera)
programuli kodi da miRebuli Sedegebi:
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laboratoriuli samuSao #4
Calagebuli pirobebi da ciklebi.
ciklebidan alternatiuli gamosvlis 
SesaZleblobebi
xSirad im mizniT, rom gadavwyvitoT, Tu romeli moqme-
debis Sesrulebaa saWiro, aucilebeli xdeba ramdenime 
pirobis Semowmeba. C++-Si es xdeba maSin, rodesac erTi if
(an if/else) mmarTveli struqturis SigniT Tavsdeba meore if
(an if/else) mmarTveli struqtura. Sesabamisad miiReba erT-
maneTSi Calagebuli pirobebi, sadac Sida if (an if/else) 
struqtura sruldeba mxolod im SemTxvevaSi, Tu gare  if
struqturis piroba WeSmaritia.
Calagebuli pirobebis erTgvar analogias warmoadgens 
Calagebuli ciklebi, sadac erTi (gare) ciklis SigniT 
Tavsdeba erTi an ramdenime Sida cikli. Calagebuli cik-
lebis SemTxvevaSi gare ciklis tanis Sesasruleblad sa-
Wiroa Sesruldes Sida ciklis yvela gameoreba.
Calagebuli pirobebi da ciklebi rTuli pirobebisa 
da ciklebis kerZo SemTxvevas warmoadgens.
magaliTi 4.1. SevadginoT programa, romelic gamoT-
vlis mTeli tipis nebismieri aTi dadebiTi kenti ricxvis 
jams.
amoxsna:
// mTeli tipis nebismieri dadebiTi kenti ricxvebis   
//jamis gamoTvla
#include <iostream>
main( )
{
int x, Sum=0;
for(int i=1; i<=10; i++)
{
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cout<<”x=”;
cin>>x;
if(x>0)
{
if(x%2= =1)
Sum+=x;
}}
cout<<”Sum=”<<Sum<<endl;
return 0;
}
magaliTi 4.2. SevadginoT programa, romelic Calage-
buli ciklebis gamoyenebiT monitorze dabeWdavs Semdeg 
suraTs:
*  *   *  *   * *  *  *
  *   *  *  *  *  * * *
*  *   *  *   * *  *  *
  *   *  *  *  *  * * *
*  *   *  *   * *  *  *
  *   *  *  *  *  * * *
*  *   *  *   * *  *  *
  *   *  *  *  *  * * *
amoxsna:
#include <iostream>
main( )
{
for(int i=1; i<=4; i++)
{
for(int j=1; j<=8; j++)
cout<<"*"<<" ";
cout<<endl;
for(int k=1; k<=8; k++)
cout<<" *"<<"";
cout<<endl;
32
}
return 0;
}
break da continue operatorebi cvlian programebSi mar-
Tvis nakads. rodesac break operatori sruldeba while, for
do/while an switch struqturebSi, adgili aqvs struqturebi-
dan dauyovnebliv gamosvlas; e.i. break operatori warmo-
adgens ciklebidan alternatiuli gamosvlis SesaZleb-
lobas. es ki niSnavs, rom ciklSi mimdinare procesebi 
wydeba masSi yvela iteraciis dasrulebamde da marTva 
gadaecema blokis momdevno operators programaSi.
continue operatori while, for an do/while struqturebSi 
iwvevs aRniSnuli ciklebis tanis nawilis gamotovebas da 
Semdegi iteraciebis Sesrulebas. maSasadame, continue ope-
ratori ciklur struqturebSi wyvets mxolod mimdinare 
iteracias da axorcielebs Semdegi iteraciebis gagrZele-
bas.
magaliTi 4.3. SevadginoT programa, romelic gamo-
Tvlis mocemuli y=x5+3x4-12 funqciis mniSvnelobaTa 
cxrils, Tu x icvleba [2;11] SualedSi h=0,1 bijiT. amas-
Tan, roca y-is mniSvneloba gadaaWarbebs 6000-s, davasru-
loT gamoTvlebi.
amoxsna: 
// y=x5+3x4-12 funqciis mniSvnelobaTa cxrilis 
gamoTvla
#include <iostream>
#include <math>
main( )
{
float h=0.1, x=2, y;
do{
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if(y>6000)
break;
y=pow(x,5)+3*pow(x,4)-12;
cout<<"x="<<x<<endl;
cout<<"y="<<y<<endl;
x+=h;
}while(x<=11);
return 0;
}
magaliTi 4.4. SevadginoT programa, romelic beWdavs 
yvela cifrs 1-dan 9-is CaTvliT garda 5-sa.
amoxsna:
// 1-dan 9-is CaTvliT 5-is garda cifrebis dabeWdva
#include <iostream>
#include <iomanip>
main( )
{
for(int x=1; x<=9; x++)
{
if(x==5)
continue;
cout<< setw(5)<<x;
}
     return 0;
      }
davaleba
1. SeadgineT programa, romelic beWdavs Semdeg suraTs:
                  
             * * * * * * * * * *
             * * * * * * * * *
                  * * * * * * * *
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               * * * * * * *
               * * * * * *
                   * * * * *
                   * * * *
              * * *
              * *
              *
2. SeadgineT programa, romelic gamoTvlis klaviaturi-
dan Seyvanili 15 dadebiTi ricxvis jamidan miRebuli 
kvadratuli fesvis mniSvnelobas. Tu klaviaturidan 
moxdeba uaryofiTi ricxvis akrefa, gamoTvliTi pro-
cesi SewyviteT.
3. SeadgineT programa, romelic monitorze dabeWdavs 10-
dan 20-mde mTeli tipis ricxviTi monacemebis kvadra-
tebis mniSvnelobebs garda 15-is da 18-is kvadratisa. 
4. SeadgineT ܽݔ+ =ܾ 0 wrfivi gantolebis amoxsnis 
programa a da b koeficientebis nebismieri mniSvnelo-
bebis dros.
5. SeadgineT ܽݔଶ+ܾݔ+ =ܿ 0 kvadratuli gantolebis 
amoxsnis programa a, b da c koeficientebis nebismieri 
mniSvnelobebis dros.
6. SeadgineT programa, romelic beWdavs Semdeg suraTs:
                  
             *
             * * 
                  * * * 
               * * * * 
               * * * * * *
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                   * * * * * *
                   * * * * * * *
              * * * * * * * *
              * * * * * * * * *
              * * * * * * * * * *
7. SeadgineT programa, romelic gamoTvlis mTeli tipis 
nebismieri rva uaryofiTi luwi ricxvis saSualo 
ariTmetikuls.
8. SeadgineT programa, romelic samkuTxedis a, b da c
gverdebis mocemuli mniSvnelobebis dros gansazRv-
ravs aris Tu ara abc samkuTxedi tolgverda.
9. SeadgineT programa, romelic gansazRvravs klaviatu-
ridan Tqven mier Setanili nebismieri ricxviTi mona-
cemis niSans (Tu mniSvneloba nulis tolia, programam 
gamoitanos saTanado Setyobineba).
10. SeadgineT programa, romelic warmoadgens kamaTlis 
15-jer gagorebis Sedegebs, magram Tu gagorebis 
Sedegad kamaTelze aRmoCndeba cifri “erTi”, Sewyvets 
programas da gamoitans Setyobinebas: “Tqven waageT”, 
xolo eqvsianis SemTxvevaSi Sewyvets programas da 
warmoadgens Setyobinebas: “Tqven moigeT”.
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        (qula)                           (xelmowera)
programuli kodi da miRebuli Sedegebi:
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laboratoriuli samuSao #5
erTganzomilebiani masivebi da maTi 
gamoyenebis nimuSebi
masivi warmoadgens kompiuteris mexsierebaSi arsebuli 
mimdevrobiTi ujredebis jgufs, romelTac gaaCniaT saer-
To saxeli da erTidaigive tipi. yoveli masivi xasiaTdeba 
zomiT da ganzomilebiT. 
masivSi Semavali elementebis raodenoba gansazRvravs 
mis zomas. TiToeul elements SeiZleba gaaCndes erTi an 
meti indeqsi, rac ganapirobebs masivis ganzomilebis gan-
sazRvras.
Tu masivSi Semaval yovel elements gaaCnia TiTo in-
deqsi, mas erTganzomilebiani masivi anu veqtori ewodeba.
daprogramebis ena C++-Si yovel masivs gaaCnia nulova-
ni elementi, anu rogorc wesi, nebismieri masivis pirveli 
elementis indeqsi nulis tolia. masivis elementis indeq-
si mTeli tipis ricxvia, an gamosaxuleba, romlis Sedegi 
aseve mTeli tipisaa.
masivi, msgavsad nebismieri sxva obieqtisa, programaSi
gamoyenebamde unda iqnas gacxadebuli, raTa kompilator-
ma winaswar moaxdinos misTvis kompiuteris mexsierebaSi 
saWiro moculobis gamoyofa. am mizniT programistma au-
cilebelia miuTiTos masivSi Semavali elementebis tipi, 
maTi raodenoba da masivis identifikatori. SesaZlebelia 
erTi da imave tipis mqone elementebisgan Semdgari ramde-
nime masivis erTdroulad aRwerac. magaliTad:
int  b[100],  a[25];
am SemTxvevaSi aRiwereba asi mTelricxva elementisgan 
Semdgari b masivi da amave tipis ocdaxuTi elementisgan 
Semdgari a masivi.
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masivis elementebs sawyisi mniSvnelobebi SeiZleba mie-
niWos misi gacxadebis dros. am process elementebis ini-
cialeba ewodeba. aRniSnul SemTxvevaSi masivis ele-
mentebis mniSvnelobebi Tavsdeba figurul frCxilebSi da 
erTimeorisgan mZimiT gamoiyofa. magaliTad:
int  A[7]={1,  2,  5, 10,  0,  -5,  8};
Tu masivSi arsebuli elementebis raodenoba aRmoCnde-
ba meti mniSvnelobaTa raodenobaze, darCenili elemen-
tebi avtomaturad iReben sawyis nulovan mniSvnelobebs. 
rogorc zemoT avRniSneT, masivSi Semavali elemente-
bis ricxvi gansazRvravs mis zomas. amdenad, masivis zoma 
mudmivi sididea da sasurvelia programebSi is aRiweros 
masivTa gacxadebamde. ase magaliTad:
const int size=10;   // masivis zoma ganisazRvra, rogorc 
                    // mTeli tipis mudmivi sidide.            
int  A[size];               // aRiwera mTelricxva masivi "A" 
                // zomiT size.
magaliTi 5.1. SevadginoT programa, romelic aTi mTe-
li tipis mniSvnelobis mqone elementisgan Semdgar A ma-
sivis elementebs mianiWebs sawyis luw mniSvnelobebs, ga-
moTvlis maT saSualo ariTmetikuls, namravls da dabeW-
davs sawyis masivsa da miRebul Sedegebs.
amoxsna:
// jamisa da namravlis dagroveba masivSi
#include <iostream>
#include <iomanip>
main( )
{
  const int size=10;  // masivis zoma
int  A[size];           // masivis gacxadeba
int  S=0;               //  S cvladSi inaxeba elementebis jami
39
unsigned long M=1;  // M cvladSi inaxeba elementebis
                     // namravli
for(int i=0; i<size; i++)
{
  A[i]=2+2*i;
   S+=A[i];
   M*=A[i];
}
  S/=size;
  cout<<"Current array: "<<endl;
  for(int i=0; i<size; i++)
  cout<<setw(5)<<A[i];
  cout<<endl<<"Average="<<S<<endl;
  cout<<"Multiple="<<M<<endl;
  return 0;
}
magaliTi 5.2. SevadginoT programa, romelic oci ele-
mentisgan Semdgar B masivis elementebs mianiWebs nebis-
mier mTel mniSvnelobebs, gamoTvlis mocemuli masivis 
kentindeqsiani da amavdroulad luwi mniSvnelobis 
mqone elementebis kvadratebis jams, dabeWdavs sawyis 
masivs da miRebul Sedegs.
amoxsna:
#include <iostream>
#include <iomanip>
#include <math>
main( )
{
  const int size=20; 
  int  B[size];
  long S=0;
  for(int i=0; i<size; i++)
{
cout<<"B["<<i<<"]=";
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cin>>B[i]; 
if (i%2= =1 && B[i]%2= =0)
S+=pow(B[i], 2);
}
cout<<endl<<"Current array: "<<endl;
for(int i=0; i<size; i++)
cout<<setw(5)<<B[i];
cout<<endl<<"S="<<S;
cout<<endl;
return 0;
}
magaliTi 5.3. SevadginoT programa, romelic waikiT-
xavs mocemuli aTelementiani A masividan ricxviT mniSv-
nelobebs da warmoadgens masivs Sesabamis histrogramas-
Tan erTad.
amoxsna:
//histrogramis beWdvis programa
#include <iostream>
#include <iomanip>
main( )
{
const int size=10;
int A[size];
for(int i=0; i<size; i++)
A[i]=i+1;
cout<<"Item"<<setw(8)<<"Count"<<setw(10)<<"Histro"<<
<<endl;
for(int i=0;i<size;i++)
{
cout<<setw(3)<<i<<setw(8)<<A[i]<<" ";
for(int j=1; j<=A[i]; j++)
cout<<setw(4)<<'*';
cout<<endl;}
return 0;
}
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davaleba
1. SeadgineT programa, romelic A=(A0, A1,…,A10) masivis 
elementebs mianiWebs nebismier mniSvnelobebs, ga-
moTvlis masivis dadebiTi elementebis naxevarjams da 
uaryofiTi mniSvnelobis mqone elementebis saSualo 
ariTmetikuls.
2. SeadgineT programa, romelic B=(B0, B1,…,B17) masivis 
elementebs mianiWebs erTidan dawyebuli kent mniSvne-
lobebs zrdadobis mixedviT da dabeWdavs miRebul ma-
sivs Sesabamis histrogramasTan erTad.
3. SeadgineT programa, romelic A=(A0, A1,…,A19) masivis 
dadebiT elementebs Soris moZebnis udidesi mniSvne-
lobis mqone elements da uaryofiTi mniSvnelobis 
mqone elementebs Soris -  umcires elements.
4. SeadgineT programa, romelic gamoTvlis M=(M0, 
M1,…,M12) masivis luwindeqsiani elementebis namravlsa 
da kentindeqsiani elementebis kubebis jams.
5. SeadgineT programa, romelic gamoTvlis N=(N0, 
N1,…,N20) masivis moduliT udidesi da moduliT umci-
resi elementebis namravls.
6. SeadgineT programa, romelic gamoTvlis C=(C0, 
C1,…,C14) masivis luwindeqsiani da amavdroulad ara-
uaryofiTi mniSvnelobebis mqone elementebis saSualo 
ariTmetikuls.
7. SeadgineT programa, romelic b=(b0, b1,…,b19) masivis da-
debiT elementebs Soris moZebnis umcires elementsa 
da mis indeqss. 
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8. SeadgineT programa, romelic masivisa da Calagebuli 
ciklebis gamoyenebiT warmoadgens Semdeg naxazs:
* * * * * * *
* * * * * *
* * * * *
* * * *
* * *
* * 
*
9. mocemulia ori veqtori: A=(A0, A1,…,A9) da B=(B0, 
B1,…,B9). SeadgineT programa, romelic moZebnis am veq-
torTa umciresi mniSvnelobebis elementebs Soris 
udidess. 
10. SeadgineT programa, romelic  aTelementian mTelric-
xva masivSi gamoTvlis yvela im elementis namravls, 
romelTa mniSvneloba 10-ze metia da yvela im elemen-
tis kvadratebis jams, romelTa mniSvneloba 10-ze nak-
lebia. miRebul Sedegebs ki Seadarebs erTmaneTs.
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        (qula)                           (xelmowera)
programuli kodi da miRebuli Sedegebi:
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laboratoriuli samuSao #6
masivis elementebis daxarisxeba
monacemTa daxarisxeba gansazRvruli wesiT zrdadobis 
an klebadobis mixedviT Tavisi arsiT kombinatoruli 
amocanebis klass miekuTvneba. specialistTa azriT, kompi-
uteruli drois daaxloebiT 25% sistematurad ixarjeba 
daxarisxebis amocanebze. amitom aRniSnuli algoriTmebi 
gansakuTrebul yuradRebas imsaxureben. 
masivTa daxarisxebis klasikuri meTodebidan Cven gan-
vixilavT buStisebri daxarisxebis (igive “CaZirvis”), mar-
tivi gadanacvlebisa da kombinirebuli daxarisxebis me-
Todebs. aRniSnuli meTodebidan umartivesia “CaZirvis” me-
Todi, romelic saWiroebs erTiT naklebi raodenobis 
etapis Sesrulebas vidre masivis elementebis raodenobaa 
da yovel etapze erTiT naklebi Sedarebis operaciis 
ganxorcielebas masivis elementebis saerTo raodenobas-
Tan SedarebiT. swored es ukanaskneli warmoadgens am me-
Todis nakls, radgan SesaZloa, masivi pirvel an Tundac 
meore, mesame etapze daxarisxdes da zedmeti etapebis gan-
xorcieleba kompiuteruli drois zedmet danaxarjebs ga-
moiwvevs. aRniSnuli naklis aRmosafxvrelad SemuSavebul 
iqna martivi gadanacvlebis meTodi, sadac Semotanilia 
erTgvari mTvleli, romlis SigTavsi yoveli etapis bo-
los mowmdeba da mTvlelis nulovni mniSvneloba migvi-
TiTebs imaze, rom masivi daxarisxebulia da procesi Se-
gviZlia SevwyvitoT. 
daxarisxebis kombinirebuli meTodi zemoT aRwerili 
orive meTodis kombinacias warmoadgens. amasTan, is ele-
mentebi, romelTac garantirebulad daikaves TavianTi ad-
gilebi masivis bolos (zrdadobiT daxarisxebis SemTxve-
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vaSi), Semdgom etapebze aRar ganixileba, rac mniSvnelov-
nad zrdis daxarisxebis procesis swrafqmedebas. meTodSi 
gaTvaliswinebulia cikluri procesebidan alternatiuli 
gamosvlis SesaZleblobac, Tu mTvlelSi aRmoCndeba nu-
lovani mniSvneloba.
magaliTi 6.1. SevadginoT programa, romelic kombini-
rebuli meTodiT zrdadobiT daaxarisxebs aTelementiani 
mTelricxva masivis elementebs.
amoxsna:
//kombinirebuli daxarisxebis meTodi
#include <iostream>
#include <iomanip>
main( )
{
const int n=10;
float A[n], temp;
int i, l, k;
for(i=0; i<n; i++)
{
cout<<"A["<<i<<"]=";
cin>>A[i];
}
cout<<endl<<"Current array:"<<endl;
for(i=0; i<n; i++)
cout<<setw(5)<<A[i];
for(l=1; l<n; l++)
{
k=0;
for(i=0; i<n-l; i++)
{
if(A[i]>A[i+1])
{
temp=A[i];
A[i]=A[i+1];
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A[i+1]=temp;
k++;
}}
if(k= =0)
break;
}
cout<<endl<<"Sorted array:"<<endl;
for(i=0; i<n; i++)
cout<<setw(5)<<A[i];
cout<<endl;
return 0;
}
davaleba
1. mocemulia masivi A=(A0, A1, …, A19). SeadgineT programa, 
romelic martivi gadanacvlebis meTodis gamoyenebiT 
moaxdens masivis elementebis daxarisxebas klebado-
biT.
2. mocemulia masivi B=(B0, B1, …, B9). SeadgineT programa, 
romelic buStisebri daxarisxebis meTodis gamoyene-
biT moaxdens masivis elementebis daxarisxebas kleba-
dobiT.
3. mocemulia masivi C=(C0, C1, …, C14). SeadgineT programa, 
romelic moaxdens masivis elementebis daxarisxebas
klebadobis mixedviT kombinirebuli daxarisxebis me-
Todis gamoyenebiT.
4. mocemulia masivi A=(A0, A1, …, A9). SeadgineT programa, 
romelic masivis elementebs erTidan dawyebuli zrda-
dobis mixedviT mianiWebs kent mniSvnelobebs da “Ca-
Zirvis” meTodiT” daaxarisxebs maT klebadobiT. 
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5. mocemulia masivi A=(A0, A1, …, A19). SeadgineT programa, 
romelic moaxdens A masivis martivi gadanacvlebis 
meTodiT daxarisxebas klebadobis mixedviT da gan-
sazRvravs Sua elementebis mniSvnelobebs sawyis da 
daxarisxebul masivebSi.
6. mocemulia masivi B=(B0, B1, …, B14) SeadgineT programa, 
romelic moaxdens B masivis martivi gadanacvlebis 
meTodiT daxarisxebas klebadobis mixedviT da gan-
sazRvravs bolo elementebis mniSvnelobebs sawyis da 
daxarisxebul masivebSi.
7. mocemulia masivi A=(A0, A1, …, A19). SeadgineT programa, 
romelic daaxarisxebs masivis elementebs zrdadobiT, 
gansazRvravs daxarisxebuli masivis Sua elementis 
mniSvnelobasa da indeqss. 
8. mocemulia masivi C=(C0, C1, …, C9) SeadgineT programa, 
romelic moaxdens C masivis kombinirebuli daxarisxe-
bis meTodiT klebadobis mixedviT daxarisxebas da 
gansazRvravs nulovani elementebis mniSvnelobebs 
sawyis da daxarisxebul masivebSi.
9. mocemulia masivi X=(X0, X1, …, X13). SeadgineT programa, 
romelic moaxdens X masivis buStisebri daxarisxebis 
meTodiT klebadobis mixedviT daxarisxebas da gamo-
Tvlis Sua elementebis mniSvnelobaTa naxevarjams 
sawyis da daxarisxebul masivebSi.
10. mocemulia masivi D=(D0, D1, …, D17). SeadgineT programa, 
romelic moaxdens D masivis buStisebri daxarisxebis 
meTodiT zrdadobis mixedviT daxarisxebas da gamoTv-
lis Sua elementebis mniSvnelobaTa kvadratebis jams 
sawyis da daxarisxebul masivebSi.
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        (qula)                           (xelmowera)
programuli kodi da miRebuli Sedegebi:
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laboratoriuli samuSao #7
Zebnis meTodebis gamoyeneba masivebSi
xSir SemTxvevaSi programistebs muSaoba uwevT mona-
cemTa did moculobasTan, romelic warmodgenilia masi-
vebis saxiT. zogjer saWiroa ganisazRvros, Seicavs Tu 
ara masivi amaTuim mniSvnelobis mqone elements. aRniS-
nul process ewodeba Zebna masivSi. arsebobs saWiro 
mniSvnelobis mqone elementis Ziebis ori meTodi:
1. martivi wrfivi Zebnis meTodi;
2. ormagi Zebnis anu dixotomiis meTodi.
wrfivi Zebnis meTodis arsi mdgomareobs SemdegSi: wi-
naswar moicema gansazRvruli mniSvnelobis mqone cvladi 
da is TanmimdevrobiT Sedardeba masivis yvela elementis 
mniSvnelobas. Tu masivis romelime elementis mniSvnelo-
ba daemTxveva mocemuli cvladis mniSvnelobas, programa 
gamoitans Sesabamisi cvladis indeqss; winaaRmdeg Sem-
TxvevaSi programa dasruldeba SetyobinebiT: "We didn’t 
find this item", rac niSnavs, rom saWiro elementi masivSi 
ver moiZebna.
amgvarad, Zebnis procesi aRniSnuli meTodis gaTvalis-
winebiT grZeldeba manamde, sanam ar Semowmdeba masivis 
yvela elementi da ar moiZebneba maT Soris iseTi, rom-
lis mniSvnelobac toli iqneba mocemuli cvladis mniSv-
nelobis (cxadia, Tu aseTi elementi masivSi saerTod ar-
sebobs).
aRniSnuli meTodi martivia daprogramebis Tvalsazri-
siT, magram didi zomis masivebis SemTxvevaSi xasiaTdeba 
araefeqturobiT, imdenad, ramdenadac Zebnis procesi xor-
cieldeba xangrZlivi drois manZilze.
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ormagi Zebnis algoriTmi iTvaliswinebs masivis Sua 
elementis moZebnas, romlis mniSvnelobac unda Sedardes 
winaswar mocemuli cvladis mniSvnelobas; Tu maTi mniS-
vnelobebi daemTxva, es niSnavs, rom saWiro elementi mo-
iZebna masivSi da Zebnis procesi wydeba. winaaRmdeg Sem-
TxvevaSi, Tu cvladis mniSvneloba aRmoCndeba naklebi ma-
sivis Sua elementis mniSvnelobaze, Zieba warmoebs masi-
vis pirvel naxevarSi, xolo Tu cvladis mniSvneloba ga-
daaWarbebs masivis Sua elementis mniSvnelobas, Zieba 
xorcieldeba sawyisi masivis meore naxevarSi.
amdenad, Zebnis procesis pirvelive etapze adgili aqvs 
masivis ganaxevrebas, Semdeg miRebuli naxevrebidan erT-
erTis ignorirebis gziT da masivis meore naxevris Suaze 
gayofiT Zieba warmoebs sawyisi masivis meoTxedSi da a.S. 
procesi grZeldeba manamde, sanam masivis erT-erTi naxev-
ris Sua elementis mniSvneloba ar daemTxveva mocemuli 
cvladis mniSvnelobas, an sanam saWiro elementi ar moi-
Zebneba.
amgvarad, marTalia, dixotomiis meTodi winaswar mo-
iTxovs masivTa daxarisxebas, magram sanacvlod Zebnis 
process aCqarebs yovel etapze sawyisi da miRebuli masi-
vebis ganaxevrebis gziT. 
davaleba
1. mocemulia masivi A=(A0, A1, …, A9) da k cvladi. Seadgi-
neT programa, romelic masivis elementebs zrdadobis 
mixedviT mianiWebs oridan dawyebuli luw mniSvnelo-
bebs da wrfivi Zebnis meTodiT moZebnis k cvladis 
mniSvnelobis toli mniSvnelobis mqone elements masiv-
Si (Tu ki aseTi arsebobs).
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2. mocemulia masivi A=(A0, A1, …, A19) da k cvladi. Seadgi-
neT programa, romelic moaxdens A masivis daxarisxe-
bas klebadobis mixedviT "CaZirvis" meTodiT da dixo-
tomiis meTodiT moZebnis k cvladis mniSvnelobis mqo-
ne elements masivSi.
3. mocemulia masivi B=(B0, B1, …, B14) da p cvladi. Seadgi-
neT programa, romelic daaxarisxebs masivis elemen-
tebs zrdadobiT daxarisxebis kombinirebuli meTodis 
gamoyenebiT da ormagi Zebnis meTodiT moZebnis  p
cvladis mniSvnelobis mqone Sesabamis elements masiv-
Si.
4. SeadgineT programa, romelic aTelementian mTelricx-
va masivSi wrfivi Zebnis meTodiT gansazRvravs saWiro 
mniSvnelobis elementebs da daTvlis maT raodenobas.
5. SeadgineT programa, romelic Tormetelementian mTel-
ricxva masivSi wrfivi Zebnis meTodiT gansazRvravs 
saWiro mniSvnelobis elementebs da Tu maTi raodeno-
ba aRmoCnda kenti, gamoTvlis luwi mniSvnelobis ele-
mentebis namravls.
6. SeadgineT programa, romelic ocelementian mTelricx-
va masivSi wrfivi Zebnis meTodiT gansazRvravs saWiro 
mniSvnelobis elementebs da Tu maTi raodenoba 
aRmoCnda luwi, gamoTvlis kentindeqsiani elementebis 
kubebis jams.
7. SeadgineT programa, romelic TxuTmetelementian 
mTelricxva masivSi wrfivi Zebnis meTodiT gansazRv-
ravs saWiro mniSvnelobis elementebs da Tu maTi 
raodenoba aRmoCnda luwi, gamoTvlis luwindeqsiani 
elementebis jamidan kvadratuli fesvis mniSvnelobas.
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8. mocemulia masivi X=(X0, X1, …, X18) da k cvladi. Seadgi-
neT programa, romelic daaxarisxebs masivis elemen-
tebs klebadobiT daxarisxebis kombinirebuli meTodis 
gamoyenebiT da dixotomiis meTodiT moZebnis  k cvla-
dis mniSvnelobis mqone Sesabamis elements masivSi.
9. mocemulia masivi S=(S0, S1, …, S17) da a cvladi. Seadgi-
neT programa, romelic daaxarisxebs masivis elemen-
tebs zrdadobiT “CaZirvis” meTodis gamoyenebiT da 
ormagi Zebnis meTodiT moZebnis  a cvladis mniSvnelo-
bis mqone Sesabamis elements masivSi.
10. SeadgineT programa, romelic cametelementian mTel-
ricxva masivSi wrfivi Zebnis meTodiT gansazRvravs 
saWiro mniSvnelobis elementebs da gamoTvlis moZebni-
li elementebis indeqsebis namravls.
        (qula)                           (xelmowera)
programuli kodi da miRebuli Sedegebi:
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laboratoriuli samuSao #8
tipiuri amocanebi matricebze
daprogramebis ena C++-Si masivebs SeiZleba gaaCndes 
ramdenime indeqsi. mravalganzomilebiani masivebis tipiu-
ri warmomadgenelia erTgvar mniSvnelobaTa cxrilebi, 
romlebic informacias moicaven striqonebsa da svetebSi.
imisaTvis, rom am cxrilebSi ganisazRvros esaTuis 
elementi, saWiroa misi ori indeqsis miTiTeba. pirveli 
maTgani –striqonis nomeria, xolo meore – im svetis no-
meri, romelTa gadakveTazec imyofeba elementi. 
im masivebs an cxrilebs, romelTa calkeul elementze 
misamarTad saWiroa ori indeqsis gamoyeneba, organzomi-
lebiani masivebi anu matricebi ewodebaT. aRsaniSnavia, 
rom mravalganzomilebian masivebSi elementebs SeiZleba 
gaaCndes orze meti indeqsic.
a masivis yoveli elementi ganisazRvreba misi saxeliT 
da Caiwereba Semdegi saxiT: a[i][j], sadac a -  masivis iden-
tifikatoria, xolo  i da j -  indeqsebi, romlebic erTmniS-
vnelovnad gansazRvraven a masivis yovel elements. unda
aRiniSnos, rom matricis rigiT pirvel elements, msgav-
sad veqtorebisa, gaaCnia nulovani indeqsebi.
mravalganzomilebiani masivebis elementebi iseve iRe-
ben sawyis mniSvnelobebs, rogorc erTganzomilebiani ma-
sivis elementebi maTi gacxadebis dros.
magaliTi 8.1. mocemulia aTi studentisgan Semdgari 
jgufi, romelTagan TviToeuli studenti abarebs oTx ga-
mocdas. maTi Sefaseba warmoebs asquliani sistemiT. 
SevadginoT programa, romelic studentebs aniWebs yovel 
gamocdaSi konkretul qulebs, iTvlis TviToeuli stu-
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dentis saSualo Sedegs, jgufSi poulobs saukeTeso da 
yvelaze cud Sedegebs da maT mniSvnelobebs.
amoxsna:
//jgufuri maCveneblebis amocana
#include <iostream>
#include <iomanip>
main( )
{
const int students=10;
const int exams=4;
int array[students][exams];
int max, min, k, p, m, n;
float average[students];
for(int i=0; i<students; i++)
{
for(int j=0; j<exams; j++)
{
cout<<"array["<<i<<"]["<<j<<"]=";
cin>>array[i][j];
}}
cout<<endl<<"Current array:"<<endl;
for(int i=0; i<students; i++)
{
for(int j=0; j<exams; j++)
cout<<setw(5)<<array[i][j];
cout<<endl;
}
max=array[0][0];
min=array[0][0];
for(int i=0; i<students; i++)
{
average[i]=0;
for(int j=0; j<exams; j++)
{
average[i]+=array[i][j];
if(max<=array[i][j])
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{
max=array[i][j];
k=i;
p=j;
}
if(min>=array[i][j])
{
min=array[i][j];
m=i;
n=j;
}}
cout<<"average["<<i<<"]="<<average[i]/exams<<endl;
}
cout<<"max="<<max<<endl;
cout<<"Maximum's indices are    
array["<<k<<"]["<<p<<"]"<<  
endl;
cout<<"min="<<min<<endl;
cout<<"Minimum's indices are 
array["<<m<<"]["<<n<<"]"<<
endl;
return 0;
}
magaliTi 8.2. mocemulia kvadratuli matrica a[4x4].
SevadginoT programa, romelic moaxdens matricis tran-
sponirebas da dabeWdavs sawyis da miRebul matricebs.
amoxsna:
//matricis transponireba
#include <iostream>
#include <iomanip>
main( )
{
const int rows=4;
const int columns=4;
int a[rows][columns], temp;
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cout<<"Input array:"<<endl;
for(int i=0; i<rows; i++)
{
for(int j=0; j<columns; j++)
{
cout<<"a["<<i<<"]["<<j<<"]=";
cin>>a[i][j];}}
cout<<endl<<"Current array:"<<endl;
for(int i=0; i<rows; i++)
{
for(int j=0; j<columns; j++)
cout<<setw(5)<<a[i][j];
cout<<endl;}
for(int i=0; i<rows; i++)
{
for(int j=i+1; j<columns; j++)
{
temp=a[i][j];
a[i][j]=a[j][i];
a[j][i]=temp;}}
cout<<endl<<"Transposed array:"<<endl;
for(int i=0; i<rows; i++)
{
for(int j=0; j<columns; j++)
cout<<setw(5)<<a[i][j];
cout<<endl;}
return 0;
}
davaleba
1. mocemulia matrica A[5x5]. SeadgineT programa, rome-
lic matricis uaryofiTi mniSvnelobis mqone elemen-
tebs Secvlis erTiT da gamoTvlis miRebuli matricis 
elementebis saSualo ariTmetikuls.
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2. mocemulia kvadratuli matrica B[4x4]. SeadgineT prog-
rama, romelic dabeWdavs matricis moduliT udidesi 
mniSvnelobis mqone elements da am elementis Semcvel 
svets.
3. mocemulia matrica C[2x4]. SeadgineT programa, rome-
lic gamoTvlis matricis dadebiTi elementebis jams, 
uaryofiTi mniSvnelobis mqone elementebis namravls 
da moZebnis maT Soris umcires Sedegs.
4. mocemulia kvadratuli matrica m[3x3]. SeadgineT 
programa, romelic adgilebs Seucvlis im svetsa da 
striqons, romelTa gadakveTazec imyofeba matricis 
udidesi mniSvnelobis mqone elementi.
5. mocemulia kvadratuli matrica N[4x4]. SeadgineT 
programa, romelic gamoTvlis matricis elementebis 
jamebs svetebis mixedviT da dabeWdavs im svetis ele-
mentebs, romelTa jamic maqsimaluria.
6. mocemulia kvadratuli matrica B[3x3]. SeadgineT prog-
rama, romelic gamoTvlis matricis elementebis nam-
ravls striqonebis mixedviT da dabeWdavs im striqo-
nis elementebs, romelTa namravlic minimaluria.
7. mocemulia kvadratuli matrica C[3x3]. SeadgineT 
programa, romelic moaxdens matricis transponirebas 
da dabeWdavs Ct matricas.
8. mocemulia matrica B[3x4]. SeadgineT programa, rome-
lic adgilebs Seucvlis matricis meore svetsa da mo-
duliT umciresi mniSvnelobis mqone elementis Sem-
cvel svets.
9. mocemulia matrica M[3x5]. SeadgineT programa, rome-
lic gamoTvlis matricis kentindeqsebiani elementebis 
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saSualo ariTmetikuls da danarCeni elementebis nam-
ravls.
10. mocemulia kvadratuli matrica a[4x4]. SeadgineT prog-
rama, romelic gamoTvlis matricis luwi mniSvnelobis 
mqone elementebis kubebis jams da danarCeni elemente-
bis naxevarjams.
        (qula)                           (xelmowera)
programuli kodi da miRebuli Sedegebi:
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laboratoriuli samuSao #9
kombinirebuli amocanebi veqtorebsa da 
matricebze
rogorc cnobilia, ),...,( 21 mxxxx  veqtor-striqonis 
namravli A[mxn] matricaze ewodeba n ganzomilebis iseT 
),...,( 21 ncccc  veqtor-striqons, romlis elementebi 
warmoadgens x veqtor-striqonis elementebis A matricis 
Sesabamis svetebSi ganlagebul elementebze namravlTa 
jamebs.
veqtor-striqonis matricaze gamravleba SesaZlebelia 
im SemTxvevaSi, roca matricis striqonebis raodenoba 
veqtoris komponentebis ricxvis tolia.
magaliTi 9.1. mocemulia veqtori ),,( 210 xxxx  da 
matrica: 











2120
1110
0100
aa
aa
aa
a . SevadginoT programa, romelic gamo-
Tvlis x veqtoris a matricaze namravls.
amoxsna: maTematikurad a matricis x veqtorze namrav-
li miiRebs Semdeg saxes:
)  ,( 212111010202101000 axaxaxaxaxaxc 
//matricis namravli veqtor-striqonze
#include <iostream>
#include <iomanip>
main( )
{
const int rows=3;
const int columns=2;
float x[rows], a[rows][columns], c[columns];
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cout<<"Input matrix     a:"<<endl;
for(int i=0; i<rows; i++){
for(int j=0; j<columns; j++)
{
cout<<"a["<<i<<"]["<<j<<"]=";
cin>>a[i][j];}}
cout<<endl<<"Input vector    x:"<<endl;
for(int i=0; i<rows; i++)
{
cout<<"x["<<i<<"]=";
cin>>x[i];
}
for(int j=0; j<columns; j++)
{
c[j]=0;
for(int i=0; i<rows; i++)
c[j]+=x[i]*a[i][j];
}
cout<<endl<<"Current matrix   a:"<<endl;
for(int i=0; i<rows; i++)
{
for(int j=0; j<columns; j++)
cout<<setw(5)<<a[i][j];
cout<<endl; }
cout<<"Current vector    x:"<<endl;
for(int i=0; i<rows; i++)
cout<<setw(5)<<x[i];
cout<<endl<<"Result:"<<endl;
for(int j=0; j<columns; j++)
cout<<setw(5)<<c[j];
cout<<endl;
return 0;}
A[mxn] matricis namravli n-ganzomilebian veqtor-svet-
ze ewodeba Semdegi saxis m-ganzomilebian veqtor-svets:
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



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


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
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u
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u
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aaa
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...  
................
...  
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2222121
1212111
2
1
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22221
11211
matricis veqtor-svetze gamravleba SesaZlebelia im 
SemTxvevaSi, roca matricis svetebis raodenoba veqtoris 
komponentebis ricxvis tolia.
magaliTi 9.2. mocemulia matrica a[2x3] da veqtor-
sveti:











2
1
0
x
x
x
x
SevadginoT programa, romelic gamoTvlis a
matricis x veqtor-svetze namravls.
amoxsna: 
//matricis namravli veqtor-svetze
#include <iostream>
#include <iomanip>
main( )
{
const int rows=2;
const int columns=3;
float x[columns], a[rows][columns], c[rows];
cout<<"Input matrix   a:"<<endl;
for(int i=0; i<rows; i++){
for(int j=0; j<columns; j++)
{
cout<<"a["<<i<<"]["<<j<<"]=";
cin>>a[i][j];
}}
cout<<endl<<"Input vector    x:"<<endl;
for(int j=0; j<columns; j++)
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{
cout<<"x["<<j<<"]=";
cin>>x[j];
}
for(int i=0; i<rows; i++)
{
c[i]=0;
for(int j=0; j<columns; j++)
c[i]+=a[i][j]*x[j];
}
cout<<endl<<"Current matrix   a:"<<endl;
for(int i=0; i<rows; i++)
{
for(int j=0; j<columns; j++)
cout<<setw(5)<<a[i][j];
cout<<endl; }
cout<<"Current vector   x:"<<endl;
for(int j=0; j<columns; j++)
cout<<setw(5)<<x[j];
cout<<endl<<"Result:"<<endl;
for(int i=0; i<rows; i++)
cout<<setw(5)<<c[i]<<endl;
return 0;}
davaleba
1. mocemulia TxuTmeti elementisgan Semdgari ori veqto-
ri: ),...,( 1410 xxxx  da ),...,( 1410 yyyy  . SeadgineT prog-
rama, romelic gamoTvlis am veqtorTa namravls. 
2. mocemulia p ricxvi da matrica B[3x4]. SeadgineT prog-
rama, romelic gamoTvlis B matricis p ricxvze nam-
ravls.
3. mocemulia ori matrica: A[4x5] da B[5x3]. SeadgineT 
programa, romelic gamoTvlis A da B matricebis nam-
ravls. 
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4. mocemulia ),,,( 3210 xxxxx  veqtor-striqoni da matri-
ca B[4x4]. SeadgineT programa, romelic gamoTvlis x
veqtor-striqonis namravls B matricaze.
5. mocemulia U=












3
2
1
0
u
u
u
u
veqtor-sveti da matrica C[3x4]. 
SeadgineT programa, romelic gamoTvlis C matricis U
veqtor-svetze namravls. 
6. mocemulia kvadratuli matrica B[3x3]. SeadgineT prog-
rama, romelic gamoTvlis matricis elementebis kube-
bis jams garda im elementebisa, romlebic ganlagebu-
lia matricis mcire diagonalze. 
7. mocemulia kvadratuli matrica A[4x4]. SeadgineT 
programa, romelic gamoTvlis matricis moduliT udi-
desi da moduliT umciresi elementebis jams da miRe-
bul Sedegebs Seadarebs matricis mTavar diagonalze 
moTavsebuli elementebis modulebis jams.
8. mocemulia kvadratuli matrica M[4x4]. SeadgineT 
programa, romelic gamoTvlis matricis mcire diago-
nalis zemoT moTavsebuli elementebis kvadratebis 
jams da danarCeni elementebis saSualo ariTmetikuls.
9. mocemulia kvadratuli matrica N[5x5]. SeadgineT 
programa, romelic moZebnis matricis mTavar diago-
nalze moTavsebul udides da mcire diagonalze mo-
Tavsebul umcires elementebs.
10. mocemulia ori matrica: a[2x3] da b[2x3]. SeadgineT 
programa, romelic gamoTvlis am matricebis arauaryo-
fiTi elementebis jamebs da dabeWdavs maT Soris udi-
dess.
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        (qula)                           (xelmowera)
programuli kodi da miRebuli Sedegebi:
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laboratoriuli samuSao #10
momxmarebelTa mier Seqmnili funqciebi
funqcia warmoadgens brZanebaTa jgufs, romelsac aqvs 
konkretuli saxeli, anu identifikatori, xolo am jguf-
Si miTiTebuli brZanebebis Sesruleba SesaZlebelia mxo-
lod funqciis gamoZaxebis Sedegad.
C++-Si ganasxvaveben momxmareblis mier Seqmnili  fun-
qciebis or ZiriTad saxes:
1. funqciebi, romlebic asrulebs ra gamoTvliT ope-
raciebs, miRebul Sedegebs abrunebs programis Zi-
riTad nawilSi (rogorc wesi, main funqciaSi);
2. funqciebi, romlebic asrulebs ra sxvadasxva saxis 
manipulaciebs, miRebul Sedegebs ar abrunebs prog-
ramis ZiriTad nawilSi, radgan saWiroebis SemTxve-
vaSi Tavad SeuZlia maTi dabeWdva. 
funqciis gansazRvra (function definition) ewodeba misi 
programuli kodis im nawils, romelSic aRiwereba Sesa-
srulebeli moqmedebebi. igi moicavs saTaursa da funqci-
is tans. zogad SemTxvevaSi funqciis gansazRvras aqvs 
Semdegi saxe:
funqciis saTauri
{
funqciis tani;
}
funqciis saTauri (function header) moicavs:
 dasabrunebeli Sedegis tips, xolo funqciebisTvis, 
romlebic miRebul Sedegebs ar abrunebs, am Sem-
TxvevaSi mieTiTeba tipi void, rac niSnavs cariels, 
daukavebels;
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 funqciis saxels (identifikators), aseve erTmane-
Tisgan mZimeebiT gamoyofili parametrebisa da maTi 
tipebis sias, rac Tavsdeba mrgval frCxilebSi. 
amasTan, yoveli parametris win iwereba misi tipi 
(uparametrebo funqciis SemTxvevaSi mrgval frCxi-
lebSi arsebuli sivrce carieli rCeba). 
funqciis tani (function body) moicavs kods, romelic 
sruldeba funqciis gamoZaxebis dros. es aris erTi an 
ramdenime brZanebis Semcveli programuli kodis fragmen-
ti, romlis sazRvrebi Ria da daxurul figurul frCxi-
lebs Soris Tavsdeba.
funqciis gansazRvrisas aRwerili cvladebi ganixile-
ba rogorc lokaluri cvladebi, anu maTi gansazRvris 
are Tavad funqciaa, rac niSnavs, rom yvela es cvladi 
cnobilia mxolod im funqciisTvis, romelSic moxda maTi 
aRwera. 
funqciis argumentebis siaSi arsebuli monacemebis ti-
pebi da raodenoba savsebiT unda Seesabamebodes funqciis 
parametrebis siis monacemTa tipebsa da raodenobas. fun-
qciis gamoZaxeba umetes SemTxvevaSi xorcieldeba main
funqciaSi, sadac winaswar unda iqnes aRwerili funqciis 
parametrebis Sesabamisi argumentebi da is cvladebi, ro-
melTac eniWeba funqciis mier dabrunebuli Sedegebi 
(cxadia, es im SemTxvevaSi, Tu ki funqcia axdens miRebu-
li rezultatebis dabrunebas).
im funqciaTa tani, romlebic main funqciaSi abrunebs 
gamoTvlis Sedegebs, aucileblad unda Seicavdes erTs 
mainc return operators, romelic gvaZlevs miRebul re-
zultats.
67
magaliTi 10.1. SevadginoT programa, romelic gamo-
Tvlis 
2 3
1 ...
2 3
nx x x
s x
n
      usasrulo mwkrivis pirveli n
wevris jams, sadac n=10 (programa warmovadginoT or va-
riantad).
amoxsna (I varianti)
// usasrulo mwkrivis pirveli n wevris jamis gamo-
  Tvla
#include <iostream>
double function(float x, int n)  // function header
{
float p=1, s=1;
for(int i=1; i<n; i++)
{
p*=x;    // function body
s+=p/i;
}
return s;
}
main( )
{
double k;
float y;
int m;
cout<<"x=";
cin>>y;
cout<<"n=";
cin>>m;
k=function(y,m);   // function call
cout<<"\n result="<<k<<endl;
return 0;
}
amoxsna (II varianti)
//usasrulo mwkrivis pirveli n wevris jamis gamoTvla
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#include <iostream>
void function(float x, int n)   // function header
{
float p=1, s=1;                       // function body
for(int i=1; i<n; i++)
{
p*=x;
s+=p/i;
}
cout<<"\n result="<<s<<endl;
}
main( )
{
float y;
int m;
cout<<"x=";
cin>>y;
cout<<"n=";
cin>>m;
function(y,m);    // function call
return 0;}
davaleba
1. SeadgineT programa, romelic momxmareblis mier Se-
qmnili funqciis saSualebiT y funqciis yvela mniSv-
nelobas gamoTvlis Semdegi gamosaxulebis safuZvel-
ze: 
3 20,3 2(cos 1) 1,2 3,y x x x x    
sadac x argumenti [-3;3] diapazonSi icvleba h=0,4 bi-
jiT (programa warmoadgineT or variantad funqciis 
prototipis gamoyenebiT). 
2. SeadgineT programa, romelic momxmareblis mier Se-
qmnili funqciebis saSualebiT gamoTvlis Semdegi 
gamosaxulebis mniSvnelobas:
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2
2
2
3
5 5
                    max{ ,   * },
sin ( )
   ln( ),    ,
,       2,5;   0,691;   7,98
p a
C D C D
y ap
C y p D
e
y p x a a x p


  
     
Tu
sadac
(programa or variantad warmoadgineT funqciis pro-
totipis gamoyenebiT). 
3. SeadgineT programa, romelic momxmareblis mier Se-
qmnili funqciis saSualebiT y funqciis mniSvnelobas 
gamoTvlis Semdegi gamosaxulebis safuZvelze:         
2
ln ,        0
* * ;    
sin ,     z 0,
z z
z x B tgx y
z
   
Tu
Tu
sadac x=4,5; B=15 (programa or variantad warmoadgi-
neT funqciis prototipis gamoyenebiT).
4. SeadgineT programa, romelic momxmareblis mier Se-
qmnili funqciis gamoyenebiT SemTxveviTi ricxvebis 
generaciis gziT gamoimuSavebs mTeli tipis sam 
SemTxveviT ricxvs erTidan ormocamde diapazonSi da 
moZebnis maT Soris minimalur mniSvnelobas. 
5. SeadgineT programa, romelic momxmareblis mier Se-
qmnili funqciis gamoyenebiT gamoTvlis 
2 3
1 ...
1! 2! 3! !
na a a a
y
n
      usasrulo mwkrivis pirveli n
wevris jams, sadac n=15 (programa or variantad war-
moadgineT).  
6. SeadgineT programa, romelic momxmareblis mier Se-
qmnili funqciis saSualebiT gamoTvlis nebismieri 
ori mTeli arauaryofiTi a da b ricxvis umcires sa-
erTo jerads (programa warmoadgineT or variantad 
funqciis prototipis gamoyenebiT). 
70
7. SeadgineT programa, romelic momxmareblis mier Seqm-
nili funqciis saSualebiT nebismier sam cvlads So-
ris gansazRvravs Sualeduri mniSvnelobis cvlads.
8. SeadgineT programa, romelic momxmareblis mier Seqm-
nili funqciis saSualebiT gamoTvlis nebismier sam 
cvlads Soris udidesi da umciresi mniSvnelobis 
cvladebis namravls.
9. SeadgineT programa, romelic momxmareblis mier Seqm-
nili funqciis saSualebiT gamoTvlis ax=b wrfivi 
gantolebis fesvebs a da b koeficientebis nebismieri 
mniSvnelobebis dros.
10. SeadgineT programa, romelic momxmareblis mier Seqm-
nili funqciis saSualebiT warmoadgens erTidan aTis 
CaTvliT mTeli tipis ricxviTi monacemebis kvadrate-
bis mniSvnelobebs.
        (qula)                           (xelmowera)
programuli kodi da miRebuli Sedegebi:
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laboratoriuli samuSao #11
rekursiuli funqciebi
aris SemTxvevebi, rodesac programebSi sasargebloa 
iseTi funqciebis gamoyeneba, romelTac SeuZlia sakuTari 
Tavis gamoZaxeba. aRniSnuli saxis funqciebs, rekursiuli 
ewodeba.  
rekursiuli amocana calkeul etapebad iyofa. amoca-
nis gadasawyvetad xdeba rekursiuli funqciis gamoZaxeba, 
romelmac "icis", Tu rogor amoxsnas amocanis umartivesi 
nawili, e.w. sabazo amocana. Tu funqciis gamoZaxeba xdeba 
mxolod sabazo amocanis gadawyvetis mizniT, maSin igi 
ubralod abrunebs miRebul Sedegs, xolo ufro rTuli 
amocanis gadasawyvetad, igi amocanas or nawilad yofs. 
amasTan, erTi nawilis amoxsna funqciam icis, xolo meo-
risa – ara. rekursia rom  Sesruldes, amocanis meore na-
wili sawyisi amocanis msgavsi unda iyos, magram ufro ga-
martivebuli. radgan es axali amocana sawyisi amocanis 
msgavsia, funqcia axdens sakuTari Tavis axali aslis ga-
moZaxebas im mizniT, rom muSaoba daiwyos SedarebiT mar-
tiv problemaze. am process rekursiuli gamoZaxeba, anu 
rekursiis biji ewodeba da igi aucileblad unda Seicav-
des return operators, xolo mis mier dabrunebuli Sedegi 
saWiroa gaerTiandes amocanis im nawilTan, romlis amox-
snac funqcias SeuZlia. Semdeg ki formirdeba saboloo 
Sedegi da igi ubrundeba funqciis gamoZaxebis sawyis ad-
gils (xSirad main funqcias). rekursiis bijma SesaZloa 
gamoiwvios araerTi rekursiuli gamoZaxeba, radgan fun-
qcia yovel axal qveamocanas or nawilad dayofs. rekur-
siis procesis dasrulebisaTvis aucilebelia sawyisi 
amocana dayvanil iqnes sabazomde.  
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magaliTi 11.1. rekursiuli gziT gamovTvaloT fibona-
Cis ricxviTi mimdevrobis nebismieri n wevris mniSvne-
loba.
amoxsna
maTematikidan cnobilia, rom fibonaCis ricxviTi mim-
devroba 0-iT da 1-iT iwyeba da xasiaTdeba im TvisebiT, 
rom mimdevrobis yoveli momdevno wevris mniSvneloba wi-
na ori wevris mniSvnelobaTa jamis tolia. bunebaSi fi-
bonaCis ricxviTi mimdevroba spiralis formas aRwers da 
maTematikurad aqvs Semdegi saxe:
0, 1, 1, 2, 3, 5, 8, 13, 21, 34, 55, . . .
rekursiuli gziT fibonaCis ricxviTi mimdevroba SeiZ-
leba ganisazRvros Semdegnairad:
Fibonacci(0)=0;
Fibonacci(1)=1;
Fibonacci(n)= Fibonacci(n-1)+ Fibonacci(n-2).
// fibonaCis mimdevrobis n wevris mniSvnelobis gan-
sazRvra.
#include <iostream>
unsigned long Fibonacci(unsigned long);  // prototipe
main( )
{ unsigned long result, number;
cout<<"n=";
cin>>number;
result=Fibonacci(number);
cout<<"\n Result="<<result<<endl;
return 0;
}
unsigned long Fibonacci(unsigned long n)
{
if(n==0 || n==1)
return n;
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else
return Fibonacci(n-1)+Fibonacci(n-2);
}
davaleba
1. SeadgineT programa, romelic rekursiuli gziT gamo-
Tvlis nebismieri mTeli arauaryofiTi ricxvis faqto-
rialis mniSvnelobas (igive amocana gadawyviteT ite-
raciuli xerxiT).
2. SeadgineT programa, romelic rekursiuli gziT gamo-
Tvlis fibonaCis ricxviTi mimdevrobis pirveli TxuT-
meti wevris mniSvnelobas.
3. SeadgineT programa, romelic rekursiuli gziT gamo-
Tvlis a-dan b-mde mTeli tipis dadebiTi mniSvnelobis 
mqone ricxvebis kvadratebis jams (igive amocana gada-
wyviteT iteraciuli xerxiT).
4. SeadgineT programa, romelic rekursiuli gziT 
gamoTvlis m-dan n-mde mTeli tipis dadebiTi mniSvne-
lobis ricxvebis namravls (igive amocana gadawyviteT 
iteraciuli xerxiT).
5. SeadgineT programa, romelic rekursiuli gziT gamo-
Tvlis ax gamosaxulebis mniSvnelobas.
6. SeadgineT programa, romelic rekursiuli gziT gamo-
Tvlis x-dan y-mde mTeli tipis dadebiTi mniSvnelobis 
mqone ricxvebis jams (igive amocana gadawyviteT ite-
raciuli xerxiT).
7. SeadgineT programa, romelic rekursiuli gziT gamo-
Tvlis k-dan p-mde mTeli tipis dadebiTi mniSvnelobis 
mqone ricxvebis namravls (igive amocana gadawyviteT 
iteraciuli xerxiT).
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8. SeadgineT programa, romelic rekursiuli gziT gan-
sazRvravs ori naturaluri ricxvis udidesi saerTo 
gamyofis mniSvnelobas.
9. SeadgineT programa, romelic rekursiuli gziT gamo-
Tvlis a-dan b-mde mTeli tipis dadebiTi mniSvnelobis 
mqone ricxvebis jams, Tu a da b kenti ricxvebia, wina-
aRmdeg SemTxvevaSi gamoTvlis am ricxvebis namravls.
10. SeadgineT programa, romelic rekursiuli gziT gamo-
Tvlis erTidan aTamde naturaluri ricxvebis faqto-
rialis mniSvnelobebs (igive amocana gadawyviteT ite-
raciuli xerxiT).
        (qula)                           (xelmowera)
programuli kodi da miRebuli Sedegebi:
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laboratoriuli samuSao #12
inline funqciebi
cnobilia, rom nebismieri funqciis gamoZaxeba dakav-
Sirebulia damatebiT droiT danaxarjebTan. am situaciis 
Tavidan acilebis mizniT C++-Si gamoiyeneba erTgvari Se-
saZlebloba inline funqciebis saxiT. specifikacia inline, 
romelic Tavsdeba funqciis mier dasabrunebeli Sedegis 
tipis miTiTebamde funqciis gansazRvris dros, kompila-
tors "urCevs" moaxdinos funqciis kodis aslis generire-
ba programis saWiro adgilze, amiT Tavidan aicilos 
funqciis gamoZaxeba da masTan dakavSirebuli droiTi da-
naxarjebi. 
aRsaniSnavia, rom inline specifikacias mizanSewonilia 
mivmarToT mxolod mcire zomisa da xSirad gamoyenebadi 
funqciebis SemTxvevaSi, radgan, marTalia igi amcirebs 
programis Sesrulebis dros, magram samagierod SeuZlia 
mniSvnelovnad gazardos misi zoma. mxedvelobaSia misaRe-
bi is faqtic, rom kompilatorma SeiZleba ignorireba ga-
ukeTos aRniSnul specifikacias da, rogorc wesi, igi 
xSirad asec iqceva, garda im SemTxvevisa, rodesac saqme 
gvaqvs mcire zomis funqciebTan. 
magaliTi 12.1. inline specifikaciis mqone funqciis ga-
moyenebiT SevadginoT programa, romelic gamoTvlis ku-
bis moculobas.
amoxsna
#include  <iostream>
inline float Cube( float  S)
{
return S*S*S;
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}
main ( )
{
float side, size;
cout<<"S=";
cin>>side;
size=Cube(side);
cout<<"\n Size="<<size;
cout<<endl;
return 0;
}
davaleba
1. SeadgineT programa, romelic inline specifikaciis mqo-
ne funqciis gamoyenebiT gamoTvlis Semdegi gamosaxu-
lebis mniSvnelobas:
 
 3
2 3 2
  ,    
1
sin( 1) ,   ,
cos( 3)
    ( 12) ,   2,8;   7,66;   9,012.
             min B - D, D
B c D = ln c c
cx
c y x a x y a
   
     
Tu
sadac
2. SeadgineT programa, romelic momxmareblis mier Se-
qmnili inline specifikaciis mqone funqciis gamoyenebiT 
gamoTvlis 0ax b  wrfivi gantolebis fesvebs a da b
koeficientebis nebismieri mniSvnelobebis dros. 
3. SeadgineT programa, romelic momxmareblis mier Seqm-
nili inline specifikaciis mqone funqciis gamoyenebiT 
gamoTvlis marTkuTxa paralelepipedis moculobas. 
4. SeadgineT programa, romelic momxmareblis mier Seqm-
nili inline specifikaciis mqone funqciis gamoyenebiT 
gamoTvlis 2 0ax bx c   kvadratuli gantolebis fes-
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vebs a, b da c koeficientebis nebismieri mniSvnelobe-
bis dros. 
5. gamoTvaleT 
2
1 ...
1! 2! !
my y y
S
m
     Semdegi mwkrivis pirve-
li 10 wevris jamis mniSvneloba momxmareblis mier Se-
qmnili inline specifikaciis mqone funqciis gamoyenebiT.
6. mocemulia sami x, y, da z mTeli tipis cvladi. gamoTva-
leT maT Soris maqsimaluri da minimaluri mniSvne-
lobis mqone cvladebis saSualo ariTmetikuli (gamo-
iyeneT momxmareblis mier Seqmnili inline specifikaciis 
mqone funqciebi).
7. mocemulia float tipis sami a, b, da c  cvladi. gamoTva-
leT maT Soris maqsimaluri da minimaluri mniSvne-
lobis mqone cvladebis namravli (gamoiyeneT momxma-
reblis mier Seqmnili inline specifikaciis mqone funq-
ciebi). 
8. SeadgineT programa, romelic momxmareblis mier Seqm-
nili inline specifikaciis mqone funqciis gamoyenebiT 
gamoTvlis trapeciis farTobs. 
9. SeadgineT programa, romelic momxmareblis mier Seqm-
nili inline specifikaciis mqone funqciis gamoyenebiT 
heronis formulis safuZvelze gamoTvlis samkuTxe-
dis farTobs. 
10. SeadgineT programa, romelic momxmareblis mier Seqm-
nili inline specifikaciis mqone funqciis gamoyenebiT 
gamoTvlis piramidis moculobas. 
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        (qula)                           (xelmowera)
programuli kodi da miRebuli Sedegebi:
79
laboratoriuli samuSao #13
damisamarTebiT gadacemuli parametrebi. 
funqciaTa gadatvirTva. funqciis Sabloni.
daprogramebis mraval enaSi arsebobs funqciebze mi-
marTvis ori SesaZlebloba: 
1. funqciis gamoZaxeba parametrebis mniSvnelobebis mi-
xedviT;
2. funqciis gamoZaxeba damisamarTebiT gadacemuli para-
metrebis mixedviT.
rodesac ama Tu im funqciis gamoZaxebisas adgili aqvs 
argumentis gadacemas Sesabamisi parametris mniSvnelobis 
mixedviT, iqmneba argumentis asli, romlis cvlileba, 
bunebrivia, gamoZaxebis operatorSi ar moqmedebs argumen-
tis originalis mniSvnelobaze. funqciis aseTi gamoZaxe-
bis nakli ki isaa, rom Tu funqciaSi gadaicema monacemTa 
didi raodenoba, maSin maTi aslebis Seqmnam SesaZloa ga-
moiwvios mniSvnelovani droiTi danaxarjebi. amitom, 
rodesac aucilebelia aRniSnuli saxis danaxarjebis Ta-
vidan acileba, funqciaSi saWiroa parametrebi gadavceT 
damisamarTebiT. am SemTxvevaSi funqciis gamoZaxebis ope-
ratori mas saSualebas aZlevs pirdapiri gziT mimarTos 
funqciaSi gadacemul monacemebs da saWiroebis Sem-
TxvevaSi Secvalos kidec maTi originalebis mniSvne-
lobebi. 
amgvarad, damisamarTebiT gadacemuli parametri warmo-
adgens Sesabamisi argumentis fsevdonims. rodesac esa Tu 
is parametri damisamarTebiT gadaicema funqciaSi, misi 
prototipisa da Tavad funqciis gansazRvris dros dami-
samarTebiT gadacemuli parametris tipis miTiTebis Sem-
deg iwereba ampersendis (&) simbolo. ase, magaliTad:
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int  &count;
aRniSnuli Canaweri miuTiTebs, rom cvladi count warmo-
adgens damisamarTebas int (mTeli) tipis monacemze. fun-
qciis gamoZaxebis SemTxvevaSi ki sakmarisia Sesabamisi 
cvladis saxelis miTiTeba da igi gadaicema damisamarTe-
biT. yovelive zemoT Tqmulis gaTvaliswinebiT, ganvixi-
loT magaliTi.
magaliTi 13.1. SevadginoT programa, romelic gamoTvlis 
nebismieri mTeli tipis mniSvnelobis ricxvis kvadrats. 
amasTan, programaSi gamoviyenoT ori funqcia, romelTa-
gan pirvel funqciaSi parametri gadaicema mniSvnelobiT, 
xolo meoreSi – damisamarTebiT.
amoxsna
#include  <iostream>
void function1(int);        //prototipe
void function2(int &);   //prototipe
main( )
{
int a, b;
cout<<"a="; cin>>a;
cout<<"b="; cin>>b;
function1(a);
function2(b);
cout<<"\n  Real situation:"<<endl;
cout<<"a="<<a<<endl;
cout<<"b="<<b<<endl;
return 0;
}
void function1(int x)
{
x=x*x;
cout<<"\n  x="<<x<<endl;
}
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void function2(int &y)
{
y=y*y;
cout<<"\n  y="<<y<<endl;
}
Tu davuSvebT, rom a=5 da b=7, maSin programis 
Sesrulebaze gaSvebis Sedegad miviRebT:
a=5
b=7
x=25
y=49
Real situation:
a=5
b=49
C++ saSualebas gvaZlevs ama Tu im programaSi ganvsa-
zRvroT erTi da imave saxelis mqone ramdenime funqcia, 
oRond mxolod im SemTxvevaSi, Tuki funqciebs eqneba pa-
rametrebis gansxvavebuli nakrebi (sul mcire, parametre-
bis gansxvavebuli tipebi). aRniSnul Tvisebas, funqciaTa 
gadatvirTva ewodeba. imisaTvis, rom kompilatorma gan-
sazRvros, gadatvirTvis SemTxvevaSi romeli funqcia ga-
moiZaxos, igi iZulebulia gaanalizos argumentebis tipe-
bi, raodenoba da maTi mimdevroba. 
magaliTi 13.2. SevadginoT programa, romelic momxma-
reblis mier Seqmnili funqciebis gamoyenebiT gamoTvlis 
kvadratis farTobs. amasTan, gamoviyenoT funqciaTa gada-
tvirTvis SesaZlebloba. 
amoxsna
#include  <iostream>
void Square(int x)
{
cout<<"Result1="<<x*x<<endl;
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}
void Square(double y)
{
cout<<"Result2="<<y*y<<endl;
}
main( )
{
int a;
double b;
cout<<"x="; cin>>a;
cout<<"y="; cin>>b;
Square(a);
Square(b);
return 0;
}
funqciaTa gadatvirTva, rogorc wesi, gamoiyeneba 
msgavsi operaciebis Sesasruleblad sxvadasxva tipis mo-
nacemebze, xolo, Tu operaciebi monacemTa yoveli tipi-
saTvis identuria, isini SesaZlebelia gacilebiT kompaq-
turad ganvaxorcieloT funqciaTa Sablonebis gamoyene-
biT. ganvixiloT misi arsi: programisti gansazRvravs 
funqciis erTaderT Sablons. eyrdnoba ra funqciis gamo-
Zaxebis dros gamoyenebul argumentTa tipebs, C++ avtoma-
turad axorcielebs sxvadasxva funqciis generirebas mo-
nacemTa TiToeuli tipis damuSavebis mizniT. amgvarad, 
erTaderTi Sablonis aRwera iwvevs gadawyvetilebaTa 
mTeli jgufis gansazRvras. 
funqciis Sablonis gansazRvra iwyeba koduri sityviT 
template (Sabloni), romelsac moyveba funqciis parametre-
bis formaluri tipebis sia. es ukanaskneli Tavsdeba "< >" 
frCxilebSi. yovel formalur tips win uswrebs koduri 
sityva class. parametrebis formaluri tipebi warmoadgens 
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monacemTa Sedgenil an momxmareblis mier gansazRvrul 
tipebs. isini gamoiyeneba funqciis argumentebisa da da-
sabrunebeli Sedegis tipebis mosacemad, aseve funqciis 
tanSi saWiro cvladebis aRweris mizniT. Sablonis Sem-
deg, rogorc wesi, ganisazRvreba Tavad funqcia. Sablo-
nis aRwerisas gamoyenebuli yoveli formaluri parametri 
erTxel mainc unda iqnes warmodgenili funqciis paramet-
rebis siaSi. amasTan, formaluri parametris yoveli saxe-
li unda iyos unikaluri (sxvebisgan gansxvavebuli). Se-
gviZlia davaskvnaT, rom Sablonebi realurad asrulebs 
funqciis kodis generirebis saSualebaTa rols.
magaliTi 13.3. SevadginoT programa, romelic funqci-
is Sablonis gamoyenebiT gamoTvlis nebismieri tipis sami 
cvladis kvadratebis jams.
amoxsna
#include  <iostream>
#include <math>
template <class T>
T amount (T value1, T value2, T value3)
{
T sum=pow(value1,2)+ pow(value2,2)+pow(value3,2);
return sum;
}
main( )
{
int a,b,c,d;
float m,n,k,p;
double x,y,z,f;
cout<<" Enter numbers of type int:";
cin>>a>>b>>c;
cout<<" Enter numbers of type float:";
cin>>m>>n>>k;
cout<<" Enter numbers of type double:";
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cin>>x>>y>>z;
d=amount(a,b,c);
p=amount(m,n,k);
f=amount(x,y,z);
cout<<"\n Result1="<<d<<endl;
cout<<" Result2="<<p<<endl;
cout<<" Result3="<<f<<endl;
return 0;}
davaleba
1. SeadgineT programa, romelic momxmareblis mier Seqm-
nili uparametrebo funqciis gamoyenebiT gamoTvlis 
2x xy e e  funqciis dadebiTi mniSvnelobebis nam-
ravls, sadac x argumenti [-0,6;1,7] diapazonSi icvleba 
h=0.25 bijiT. 
2. SeadgineT programa, romelic momxmareblis mier Seqm-
nili funqciis gamoyenebiT gamoTvlis samkuTxedis 
farTobs heronis formulis safuZvelze. amasTan, fun-
qciaSi nebismieri ori parametri gadaeciT damisamar-
TebiT, xolo darCenili parametri – mniSvnelobiT.
3. SeadgineT programa, romelic momxmareblis mier Seqm-
nili funqciis gamoyenebiT gamoTvlis 0ax b  wrfi-
vi gantolebis fesvebs a da b koeficientebis nebismie-
ri mniSvnelobebis dros. amasTan, a parametri funqci-
aSi gadaeciT mniSvnelobiT, xolo b parametri – dami-
samarTebiT.
4. SeadgineT programa, romelic momxmareblis mier Seqm-
nili funqciis gamoyenebiT gamoTvlis Semdegi gamosa-
xulebis mniSvnelobas:
2 25
sin( 5);  ,     2,19.
( 5)
x
z R R x
x
     sadac
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amasTan, funqcia gamoiZaxeT jer argumentebis gareSe, 
xolo Semdeg _ erTi argumentiT.
5. SeadgineT programa, romelic momxmareblis mier Seqm-
nili funqciis gamoyenebiT gamoTvlis Semdegi gamosa-
xulebis mniSvnelobas:
 
2
2
35
               min ,  ,  ,    
sin ,   ln ,   2 ,
1
   1,57;  12,5. 
b z b
A D C
z b z
A D z b C e
b
b z
       
 
Tu
       sadac
amasTan, funqcia gamoiZaxeT jer argumentebis gareSe, 
xolo Semdeg _ erTi da ori argumentiT.
6. SeadgineT programa, romelic funqciaTa gadatvirTvis 
gamoyenebiT gamoTvlis nebismieri sami ricxvis kube-
bis jamidan kvadratuli fesvis mniSvnelobas.
7. SeadgineT programa, romelic funqciaTa gadatvirTvis 
gamoyenebiT gamoTvlis SemTxveviTi ricxvebis genera-
ciis gziT erTidan asamde diapazonSi generirebuli 
nebismieri oTxi mTeli ricxvis saSualo ariTmeti-
kuls.
8. SeadgineT programa, romelic funqciis Sablonis ga-
moyenebiT gamoTvlis nebismiri sami ricxvis namravli-
dan kvadratuli fesvis mniSvnelobas. funqcia gamoiZa-
xeT int, long da double tipis monacemebisTvis.
9. SeadgineT programa, romelic funqciis Sablonis 
gamoyenebiT gamoTvlis marTkuTxedis perimetrs float
da double tipis monacemebisTvis. 
10. SeadgineT programa, romelic funqciis Sablonis ga-
moyenebiT gansazRvravs minimaluri mniSvnelobis 
cvlads nebismier sam cvlads Soris. funqcia gamoiZa-
xeT int, float da char tipis monacemebisTvis.
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        (qula)                           (xelmowera)
programuli kodi da miRebuli Sedegebi:
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laboratoriuli samuSao #14
Tanabari albaTobiT ganawilebuli 
SemTxveviTi ricxvebis generireba masivebSi
daprogramebis nebismieri enis kompilators gaaCnia 
SemTxveviTi ricxvebis generatori, romelic sasurveli 
diapazonidan Tanabari albaTobiT axdens SemTxveviTi 
ricxvebis gamomuSavebas (generirebas).
aseT generators C++ daprogramebis enaSi warmoadgens 
rand() funqcia, romelic gamoimuSavebs Tanabari albaTo-
biT ganawilebul fsevdo-SemTxveviT ricxvebs, xolo 
srand() funqcia – kvazi-SemTxveviT ricxvebs. orive funqcia 
miekuTvneba stdlib biblioTekas. amitom aRniSnuli funqcie-
bis gamoyenebis dros aucilebelia programaSi CavrToT 
direqtiva #include <stdlib>.
magaliTi 14.1. SevadginoT programa, romelic:
 int a[10] masivis elementebs SemTxveviTi ricxvebis 
generirebis gziT [1;80] diapazonidan mianiWebs mTeli 
tipis kvazi-SemTxveviT mniSvnelobebs;
 gamoTvlis masivis kenti mniSvnelobis elementebis 
kvadratebis jams;
 gamoTvalis masivis luwi mniSvnelobis elementebis 
kvadratebis jams;
 Seadarebs erTmaneTs wina or etapze miRebul Sede-
gebs.
amoxsna
#include  <iostream>
#include <iomanip>
#include <stdlib>
#include <math>
main( )
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{
const int size=10;
int a[size];
long s1=0, s2=0, max;
srand(time(0));
for(int i=0; i<size; i++)
{
a[i]=1+rand()%80;
cout<<setw(4)<<a[i];
if(a[i]%2==1)
s1+=pow(a[i],2);
if(a[i]%2==0)
s2+=pow(a[i],2);
}
max=s1;
if(max<s2)
max=s2;
cout<<”\ns1=”<<s1<<endl;
cout<<”s2=”<<s2<<endl;
cout<<”max=”<<max;
return 0;
}
davaleba
C++ algoriTmul enaze SeadgineT Semdegi amocanebis 
gadawyvetis programebi:
1. mocemulia erTganzomilebiani masivi int B[10].
 masivis elementebs SemTxveviTi ricxvebis generire-
bis gziT [1;90] diapazonidan mianiWeT mTeli tipis 
kvazi-SemTxveviTi mniSvnelobebi;
 gamoTvaleT masivis kenti mniSvnelobis elemente-
bis saSualo ariTmetikuli;
 gamoTvaleT masivis luwi mniSvnelobis elemente-
bis saSualo ariTmetikuli;
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 SeadareT erTmaneTs wina or etapze miRebuli Se-
degebi.
2. mocemulia erTganzomilebiani masivi int X[15].
 masivis elementebs SemTxveviTi ricxvebis generire-
bis gziT [1;100] diapazonidan mianiWeT mTeli tipis 
kvazi-SemTxveviTi mniSvnelobebi;
 gansazRvreT masivis maqsimaluri mniSvnelobis 
elementi;
 gansazRvreT masivis minimaluri mniSvnelobis ele-
menti;
 SeadareT erTmaneTs wina or etapze miRebuli Se-
degebi.
3. mocemulia erTganzomilebiani masivi int A[17].
 masivis elementebs SemTxveviTi ricxvebis generire-
bis gziT [-15;20] diapazonidan mianiWeT mTeli tipis 
kvazi-SemTxveviTi mniSvnelobebi;
 gamoTvaleT masivis dadebiTi elementebis naxevar-
jami;
 gamoTvaleT masivis uaryofiTi elementebis namrav-
li;
 SeadareT erTmaneTs wina or etapze miRebuli Se-
degebi.
4. mocemulia erTganzomilebiani masivi int C[12].
 masivis elementebs SemTxveviTi ricxvebis generire-
bis gziT [-15;25] diapazonidan mianiWeT mTeli tipis 
kvazi-SemTxveviTi mniSvnelobebi;
 gamoTvaleT masivis dadebiTi elementebis jamidan 
kvadratuli fesvis mniSvneloba;
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 gamoTvaleT masivis uaryofiTi elementebis namrav-
li;
 SeadareT erTmaneTs wina or etapze miRebuli Se-
degebi.
5. mocemulia erTganzomilebiani masivi int D[14].
 masivis elementebs SemTxveviTi ricxvebis generire-
bis gziT [1;120] diapazonidan mianiWeT mTeli tipis 
kvazi-SemTxveviTi mniSvnelobebi;
 gamoTvaleT masivis kentindeqsiani elementebis nam-
ravli;
 gamoTvaleT masivis luwindeqsiani elementebis ku-
bebis jami;
 SeadareT erTmaneTs wina or etapze miRebuli Se-
degebi.
6. mocemulia erTganzomilebiani masivi int F[18].
 masivis elementebs SemTxveviTi ricxvebis generire-
bis gziT [1;70] diapazonidan mianiWeT mTeli tipis 
kvazi-SemTxveviTi mniSvnelobebi;
 gamoTvaleT masivis 20-ze naklebi mniSvnelobis 
mqone elementebis kvadratebis jami;
 gamoTvaleT masivis 40-ze meti mniSvnelobis mqone 
elementebis namravli;
 SeadareT erTmaneTs wina or etapze miRebuli Se-
degebi.
7. mocemulia erTganzomilebiani masivi int G[11].
 masivis elementebs SemTxveviTi ricxvebis generire-
bis gziT 1;60] diapazonidan mianiWeT mTeli tipis 
kvazi-SemTxveviTi mniSvnelobebi;
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 gamoTvaleT masivis kentindeqsiani da amavdrou-
lad luwi mniSvnelobis mqone elementebis jami;
 gamoTvaleT masivis luwindeqsiani da amavdrou-
lad kenti mniSvnelobis mqone elementebis jami;
 SeadareT erTmaneTs wina or etapze miRebuli Se-
degebi.
8. mocemulia erTganzomilebiani masivi int H[19].
 masivis elementebs SemTxveviTi ricxvebis generire-
bis gziT [-15;27] diapazonidan mianiWeT mTeli tipis 
kvazi-SemTxveviTi mniSvnelobebi;
 gansazRvreT minimaluri elementi masivis dadebiTi
mniSvnelobis elementebs Soris;
 gansazRvreT maqsimaluri elementi masivis uaryo-
fiT elementebs Soris;
 daajameT wina or etapze miRebuli Sedegebi.
9. mocemulia erTganzomilebiani masivi int S[15].
 masivis elementebs SemTxveviTi ricxvebis generire-
bis gziT [-10;20] diapazonidan mianiWeT mTeli tipis 
kvazi-SemTxveviTi mniSvnelobebi;
 gansazRvreT maqsimaluri elementi masivis dadebi-
Ti mniSvnelobis elementebs Soris;
 gansazRvreT minimaluri elementi masivis uaryo-
fiT elementebs Soris;
 SekribeT wina or etapze miRebuli Sedegebi.
10. mocemulia erTganzomilebiani masivi int K[16].
 masivis elementebs SemTxveviTi ricxvebis generire-
bis gziT [-10;15] diapazonidan mianiWeT mTeli tipis 
kvazi-SemTxveviTi mniSvnelobebi;
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 gansazRvreT maqsimaluri elementi masivis dadebi-
Ti mniSvnelobis elementebs Soris;
 gansazRvreT maqsimaluri elementi masivis uaryo-
fiT elementebs Soris;
 gadaamravleT wina or etapze miRebuli Sedegebi.
        (qula)                           (xelmowera)
programuli kodi da miRebuli Sedegebi:
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laboratoriuli samuSao #15
moqmedebebi simbolur masivebze
simboluri konstanta (mudmiva) aris mTeli tipis mni-
Svneloba, romelic erTmag apostrofebSi moTavsebuli 
simbolos saxiTaa warmodgenili. magaliTad, ’z’ Canaweri  
niSnavs mocemuli simbolos mTelricxa mniSvnelobas, xo-
lo ’\n’ – axal striqonze gadasvlis simbolos mTel-
ricxva mniSvnelobas. 
striqoni ganixileba, rogorc simboloTa Tanamimdev-
roba, romelic muSavdeba erTiani modulis saxiT. igi Se-
iZleba Seicavdes asoebs, cifrebs, sxvadasxva specialur 
simboloebs (mag: +, _, *, /, $) da a.S.
striqonuli konstantebi (literalebi) ormag apostro-
febSi Tavsdeba Semdegi saxiT: "Lela", "12 Main Street", "555-
1212" da sxv. 
striqoni C++-Si warmoadgens simboloTa masivs, rome-
lic bolovdeba nulovani simboloTi (’\0’).
striqoni SeiZleba ganvsazRvroT simboluri masivis an 
char tipis cvladis saxiT. magaliTad:
char color[ ]=”green”;
char *colorPtr=”rgeen”;
striqonebTan samuSaod C++-Si gamoiyeneba <string> bib-
lioTekis Semdegi funqciebi:
1. strcpy – funqcia, romelic Seicavs or arguments da 
axdens Tavisi meore argumentis (striqonis) kopirebas 
pirvel argumentSi (simbolur masivSi). aRsaniSnavia, 
rom kopirebas ganicdis striqonis damamTavrebeli nu-
lovani simboloc;
2. strncpy – funqcia, romelic strcpy funqciis ekvivalen-
turia da misgan imiT gansxvavdeba, rom sam arguments 
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Seicavs da miuTiTebs simboloTa im raodenobas, ro-
melTa kopirebac unda ganxorcieldes striqonidan 
masivSi; 
3. strcat – funqcia, romelic or arguments Seicavs da Ta-
vis meore arguments (striqons) amatebs Tavis pirvel 
argumentSi (simbolur masivSi);
4. strncat – funqcia, romelic strcat funqciis ekvivalentu-
ria da misgan imiT gansxvavdeba, rom sam arguments Se-
icavs da miuTiTebs simboloTa im raodenobas, romel-
Ta damateba unda ganxorcieldes striqonidan masivSi; 
5. strcmp – funqcia, romelic or arguments Seicavs da  
Tavisi argumentebis Sedarebas axdens. igi iZleva nu-
lovan Sedegs, Tuki argumentebi erTimeoris tolia, 
xolo uaryofiT Sedegs – im SemTxvevaSi, Tu pirveli 
argumenti meoreze naklebia da dadebiT Sedegs – dar-
Cenil SemTxvevaSi (e.i. Tu pirveli argumenti meoreze 
metia).   
6. strncmp – funqcia, romelic strcmp funqciis ekvivalen-
turia da misgan imiT gansxvavdeba, rom sam arguments 
Seicavs da striqonebs Seadarebs simboloTa mxolod 
miTiTebuli raodenobiT. radgan egm-Si yvela simbolo 
warmodgenilia ricxviTi kodebis saxiT, amitom, rode-
sac kompiuteri erTmaneTs adarebs simboloebs, sinam-
dvileSi adgili aqvs am simboloebis ricxviTi kode-
bis Sedarebas. amasTan, simboloTa kodebi ganlagebu-
lia laTinuri anbanis asoebis mixedviT. 
7. strtok – funqcia, romelic gamoiyeneba striqonis leq-
semebad dayofis mizniT. leqsema warmoadgens im sim-
boloTa Tanamimdevrobas, romlebic erTmaneTisgan ga-
moyofilia punqtuaciis niSnebiT an hariT.
95
8. strlen – funqcia, romelic argumentis saxiT iRebs 
striqons da gansazRvravs masSi Semavali simboloe-
bis raodenobas (striqonis sigrZes) nulovani simbo-
los CauTvlelad.
C++-Si striqonebTan samuSaod gamoiyeneba <ctype.h>
biblioTekis funqcia toupper, romelic laTinuri anbanis 
didi asoebiT Caweril striqons amave anbanis patara 
simboloebiT cvlis.  
magaliTi 15.1. SevadginoT programa, romelic moaxdens 
nebismieri teqstis Semcveli striqonis pirveli 17 simbo-
los kopirebas sxva striqonSi.
amoxsna
#include  <iostream>
#include <string>
main( )
{
char s1[20]="Happy New Year!";
char s2[30]=" ";
cout<<s1<<endl;
cout<<strncpy(s2, s1, 17)<<endl;
return 0;
}
magaliTi 15.2. SevadginoT programa, romelic nebismi-
eri teqstis Semcvel striqons amatebs sxva striqonSi.
amoxsna
#include  <iostream>
#include <string>
main( )
{
char s1[50]="My Name ";
char s2[ ]="Is Lela Gachechiladze.";
cout<<s1<<endl;
cout<<strcat(s1, s2)<<endl;
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return 0;
}
magaliTi 15.3. SevadginoT programa, romelic sam sim-
bolur masivs erTmaneTs Seadarebs. 
amoxsna:
#include  <iostream>
#include <string>
main( )
{
char s1[ ]="My name is Lela.";
char s2[ ]="My name is Lela.";
char s3[ ]="My name is Lena.";
cout<<"strcmp(s1, s2)="<<strcmp(s1, s2)<<endl;
cout<<"strcmp(s1, s3)="<<strcmp(s1, s3)<<endl;
cout<<"strcmp(s3, s2)="<<strcmp(s3, s2)<<endl;
return 0;
}
magaliTi 15.4. SevadginoT programa, romelic gan-
sazRvravs nebismieri sami striqonis sigrZes.
amoxsna
#include  <iostream>
#include <string>
main( )
{
char s1[ ]="London";
char s2[ ]="Paris";
char s3[ ]="Tbilisi";
cout<<"London="<<strlen(s1)<<endl;
cout<<"Paris="<<strlen(s2)<<endl;
cout<<"Tbilisi="<<strlen(s3)<<endl;
return 0;
}
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magaliTi 15.5. SevadginoT programa, romelic gansaz-
Rvravs Tu ramdeni "o" simboloa Semdeg striqonSi: 
"Welcome to Moscow!"
amoxsna
#include  <iostream>
#include <string>
main( )
{
char s[ ]="Welcome to Moscow!";
char k;
int m=0, i=0;
cout<<"Enter a symbol:";
cin>>k;
while(s[i]!='\0')
{
if(s[i]==k)
m++;
i++;
}
cout<<"Result="<<m<<endl;
return 0;
}
davaleba
1. SeadgineT programa, romelic nebismieri teqstis Sem-
cveli striqonis kopirebas moaxdens sxva striqonSi. 
2. SeadgineT programa, romelic nebismieri teqstis Sem-
cveli striqonis pirvel Svid simbolos sxva stri-
qonSi amatebs.
3. SeadgineT programa, romelic nebismieri teqstis Sem-
cvel oTx masivs erTmaneTTan Seadarebs da gansaz-
Rvravs TiToeul masivSi Semavali striqonis sigrZes.
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4. SeadgineT programa, romelic gansazRvravs TqvenTvis 
saintereso simboloebisa da cifrebis raodenobas mo-
cemul striqonSi.
5. SeadgineT programa, romelic nebismier striqons da-
yofs leqsemebad.
6. SeadgineT programa, romelic nebismieri teqstis Sem-
cveli sami masivis pirvel xuT simbolos erTmaneTTan 
Seadarebs.
7. SeadgineT programa, romelic nebismieri teqstis Sem-
cveli striqonis pirveli ori sityvis kopirebas moax-
dens sxva striqonSi. 
8. SeadgineT programa, romelic gansazRvravs Tqven mier 
akrefil teqstSi sasurveli simbolos raodenobas.
9. SeadgineT programa, romelic nebismieri teqstis Sem-
cveli striqonis pirvel aT simbolos sxva striqonSi 
amatebs.
10. SeadgineT programa, romelic gansazRvravs ori simbo-
luri masivis sigrZes da moaxdens am masivebis konka-
tenacias (gaerTianebas).
        (qula)                           (xelmowera)
programuli kodi da miRebuli Sedegebi:
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